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SHORT WAVE DIATHERMY 
POWER ABSORPTION AND DEEP TISSUE TEMPERATURE * 


E. MITTELMANN, E.E., Ph.D., S. L. OSBORNE, Ph.D. 
and 
J. S. COULTER, M.D. 


CHICAGO 


\Ithough short wave diathermy has been in wide use for ten years or 
more, many basic problems of effective treatment have not been solved. 
Some contradictory statements in medical literature can be partially ex- 
plained by the fact that investigators were unable to make quantitative state- 
ments on the power absorbed in the tissues during treatment. It 1s entirely 
a matter of chance what results might be achieved in a quantitatively un 
controlled experiment when more or less complicated functions are involved. 
Many data have been published as proof of the selective and specific prop- 
erties of the various wavelengths investigated, but their validity 1s | open 
to serious doubt. 


Short wave diathermy produces heat within living tissues. Every ob 
ject placed in a high frequency field will absorb a certain amount of energy, 
the magnitude of which depends upon the electrical properties of the object 
and its geometrical position in the field. Under all circumstances this en- 
ergy is converted into heat. The heat generated in the tissue is directly 
proportional to the energy absorbed. ‘Therefore, before a quantitative de- 
termination of the tissue heating can be made, it is desirable to know the 
actual amount of energy absorbed by the tissues subjected to the high 
frequeney current. Short wave generators have been placed on the market 
with variable outputs. Manufacturers’ advertising would lead one to be- 
lieve that the greater the output the greater the possibility of heating the 
deeper tissues. The outputs so claimed were measured by methods selected 
by individual manufacturers which seldom bore a relationship to the actual 
working conditions. The Council on Physical Therapy of the -\merican 
Medical Association, therefore, decided to test machines according to their 
ability to heat the deep tissues of the human body. The first report of this 
work was published in 1935, by Mortimer and Osborne.t That there is no 
relationship whatever between the magnitude of the deep tissue temperature 
and the total wattage output of the machine is clearly shown in figure 1. 
Studies since published? ** point to a similar conelusion. 





Obviously the actual heating of the tissues will depend on the number 
of calories which are supplied to the tissues per second. Calories per second 
can be expressed as a unit of power — one watt equals 0.239 calories per sec- 
ond. By measuring watts, the amount of high frequency power absorbed and 
converted into heat in the patient’s body, a quantitative measure for treatment 
\ is obtained. This power is usually but a fraction of the total high frequency 
power vielded by the short wave generators measured by a lamp load. The 
actual power absorbed by the patient is not always in the same proportion 
to the total actual output, but its share depends upon the technic of ap- 
plication. To measure the actual power absorbed by the patient during 
treatment a suitable measuring instrument has been designed by one of us, 


* Aided by a grant from the Council on Physical Therapy of the American Medical Association. 
"From the Department of Physical Therapy, Northwestern University Medical School. 
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Theretore, the present investigation was undertaken to ascertain whether 
or not some simple relationship exists between the power absorbed by the 
patient and the degree of heating in the deeper muscular tissues. If such a 
relationship exists, it should be a simple matter to determine the maximum 
output necessary for climeal applieations. Measurements earlier reported 
by one of us, (lk. Mao Wenk' and others’ indicate that the maximum 
Values of power absorption which could be administered in local treatments 
within the limits of the patient’s tolerance are in the order of magnitude 
of 100-150 watts. \ solution of this problem is essential because some manu- 
facturers and physicians are insisting that an increased wattage output for 


these generators Is necessary to produce cllective treatment. 


Methods 


Short wave generators of 6, 8, 12 and 24 meter wavelengths designed 
by different manufacturers were used in our experiments. In the high fre 
queney electric tield (condenser field) air spaced, double cuffs, and condenser 
pads were used tor the applications. For the electromagnetic field the in- 
duction cable was used either in the form of a pancake coil, disk electrode or 
wound around the part to be treated. Ninety-six tests were made. The 
same wattmeter was used in all experiments. Preceding each series of tests 
the cahbration of the wattmeter was carefully checked by a calorimetric test. 
\ detailed procedure of calibration has been described elsewhere." 

Healthy, male students were selected as subjects for the tests. As a 
rule the same machine was used in the same series of measurements. No 
more than six observations, each of twenty minutes’ duration, were made 
alternately on each individual under test. \ time of 30 to 40 minutes was 
allowed between consecutive tests to permit sufficient cooling of the sub- 
ject prior to the next series of measurements. The power absorption meas- 
ured by the wattmeter was kept constant during the entire course of each 
twenty-minute experiment. 

Deep tissue temperature measurements were made by a method de 
scribed by one of us (S.Q.) elsewhere.’ Continuous readings were not pos 
sible due to the effeet of the high frequency current on the measuring ap- 
paratus, but measurements were made at intervals of five minutes while the 
current from the short wave generator was turned off. Approximately thirty 
or forty seconds were lost each time a reading was made. This introduced 
a slight error in the values recorded, when the temperature rise is plotted 
as a funetion of exposure time. Due to the high thermal capacity of the 
muscular tissues the error probably did not exceed +5 per cent. The tem- 
perature drop per minute during the period in which the current is switched 
off, will depend upon the actual value of the tissue temperature. Measure- 
ments of the cooling curves indicated that the temperature drop per min- 
ute in the deep tissue varies between 0.25 FF. at a temperature of 106 de 
vrees and 0.05 F., per minute at 102 degrees and below. The error due to the 
time loss is within the limits of the accuracy of the temperature readings 
with the potentiometer equipment, namely ©0.04 Fs 

The approximate volume of the thigh mass to be heated was computed 
from the thigh circumference at the upper and lower end of the electrodes 
and the distance between them. By this means the theoretic temperature 
values were computed and checked with the actual temperature obtained. 
The standard clinical applications were used throughout the tests. 


Results 


The results of 11 tests made on two subjects using a short wave ther 


apy generator of 24 meter wavelength and the technic of electromagnetic 
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TABLE | Relationship of Temperature Rise Per Minute to Power Absorption, 
Deviation 
Watts Per 1000 ce. Against 
Power Absorbed Pemperature for 0.1 F. Tempera Average 
= No Watt Rise Per Min ture Rise Per Min Per Cent 
= l 60 0.275 5.75 — | 
— oe 2 72 0.310 6.15 t+ 4.8 
Sl Gc 3 J 74 0.300 6.42 rs 
2a se 4 &5 0.384 5.86 0 
24aoF 5 RO 0.390 5.78 + 0.7 
T. a” 6 100 0.460 5.75 + ().7 
- 7 137 0.652 5.55 + 5.2 
2% 8 88 0.440 6.15 + 48 
HA EY 9 8S 0.440 6.15 + 4.8 
2 no ) - ) > 
7 mo 10 44 0.2000 5.20 13 
ne & 11 135 0.720 3.75 0.7 
a“ 
Average of all tests 5.86 
induction are shown in table 1. The tests were made alternately on each 
subject. This table shows the relationship between the power absorption 


and the temperature rise per minute. The rise in temperature is proportional 
to the actual value of the power absorbed. The values in column 4 (watts 
per 1000 ce. for O.1 F. temperature rise per minute) were computed from 
the values actually measured and recorded in columns 2 and 3 and from 
the thigh volume. 

The actual results obtained agree well with the theory. The amount 
of power absorption required per unit tissue volume, to raise the tissue tem 
perature to a certain extent, in a given time, is the same in all tests. The 
deviations against the average are well within the limits of the permissible 
experimental error. 

Figure 2 was plotted from the data of measurements taken when using 
different wavelengths and various technics. In all curves the temperature 
rise per minute is strictly proportional to the value of the actual power ab- 
sorbed by the patient. A deviation from the linearity takes place only to 
ward the end of the 20-minute period in cases when the values of power 
absorption exceed 100 watts, or the subject has been treated a short time 
previously (curves with index 2 in fig. 2). 

The amount of power absorption which is necessary to raise the tem 
perature of 1000 ce. thigh volume by 0.1 F. per minute was again computed 
from the results plotted in figure 2 and recorded in column 6 of table 2. 
The averages in tables 1 and 2 are practically identical, proving again the 
proportionality between temperature rise and power absorption. 

Some claims* have been made that current measuring devices (ammeter) 
used with short wave machines provided with bare metal electrodes are re 
liable indicators for patient dosage. Six series of measurements were made 
with this tvpe of machine of 12-meter wavelength. Two individuals of about 
the same weight and with similar thigh dimensions were selected for this 
test. The dose given in each instance according to the high frequency am- 
meter was identical for both subjects. Results of these measurements are 
shown in figure 3. It may be clearly seen that treatments with the same 
current intensity do not lead to the same temperature rise. This difference 
is explained on the basis of the different electrical properties of the two in- 
dividuals. Therefore, the same current value is not necessarily accom- 
panied by identical values of power absorption in two different individuals. 
Hence with the same current, a difference of temperature results despite 
identical thigh volumes. 
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Hoattages, Different Technics and Various Wavelengths 


Watts Deviation 
Power Per 1000 ec. for Against 
Volume Wavelength Absorption 0.1 F. Temperature Average, 
ce Curve Meters Pech Watts Rise Per Minute Per Cent 
3280) al 6 \ir Sp 35 5.35 9 
3280 az 6 \ir Sp 63 5.83 0 
3100 bl 12 \ir Sp 110 6.25 6.2 
3100 b2 12 Nu Sp 70 6.60 11.0 
2400 c2 12 Pancake Corl 115 5.08 3.0 
3000 dl 8 Db. Cuffs 80 5.35 90 
Average of all tests 5.83 
Discussion 


Many investigators claim that there is a selective heating based on 
wavelength. That this is not the case can be shown from theoretic and 
experimental considerations.! '" The claims for selective heating were based 
mostly on the erroneous assumption of a current of constant amplitude. ‘This 





Is an arbitrary assumption which cannot be realized in practice. Constant 
current amplitude does not mean constant power. Depending upon the elec- 
trical properties of the tissues, the same current intensity may result in dif- 
ferent values of power absorption and hence different temperatures. 

lor the first time measurements have been made of the actual power 
absorbed and the temperature rise in the deep tissues of human subjects 
using variable technics of application and wavelengths. ‘The temperature 
curves indicate that the degree of deep tissue heating 1s dependent solely 
on power absorption and not on wavelength for similar ratios of deep heat- 
Ing to superticial heating. The investigations of Malov* with Drosophila 
agree with these experimental findings. 

There is a marked difference in the behavior of the temperature curves 
for high and low wattage. Usually as long as the power absorbed does not 
exceed approximately 100 watts, the temperature in the deep tissue rises 
along a straight line until near termination of the twenty minute period. 
If the power absorption exceeds values much over 100 watts then the final 
temperature is actually lower than in the previous instance, probably due 


to the increased blood circulation rapidly dissipating the heat. The degree 
of deviation will depend upon the actual value of the increased blood tlow. 
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\ecording to the results of this investigation, the induction cable and 
the double cutt electrodes give practically the same temperature rise per 
minute and per watt in the thigh. In both cases virtually the total power 
is absorbed in the deep tissues of the thigh which are well insulated from 
thermal loss by the fatty tissues. For other parts of the body the ability 
of the cutf technic to produce comparable heating depends on the matching 
of impedances. On the other hand, if pad electrodes or air-spaced electrodes 
are used, deviation from the straight line occurs earher. 

Frequently when using the condenser field technic the subject would 
indicate that he noted a sensation of marked heat, vet the wattmeter indi 
cated that the amount of power absorbed was low. In these instances it 
was found that the temperature rise showed a marked deviation trom the 
lineal rise giving a final low temperature in the deep tissues. Thus, the 
reading on the wattmeter gives a fair estimate whether or not heat 1s se 
cured deep in the tissues. Our experiments showed that a high temperature 
sensation accompanied with low power absorption is an indication of a low 
temperature in the deep tissues. In these instances a large part of the power 
is absorbed on the surface, causing the high temperature sensation, while 
but a fraction of the power reaches the deeper tissues. On the other hand, 
a comfortable heat sensation and a simultaneous relatively high power ab 
sorption indicate that a larger fraction of the power ts absorbed in the deep 
tissues. As may be seen from the temperature curves presented, the ab 
sorption of 80 watts in local treatments can produce temperature elevations 
of 8 to 10 F., which correspond to a final temperature of approximately 106 
IF. and 107 FF. If the wattage is increased the final temperature is not neces 
sarily higher, as already pointed out. It seems that the maximal tempera 
ture which can be secured averages 107 to 108 F \ rise above this tem 
perature is prevented by increased thermal regulation. This opinion 1s sup 
ported by the fact that this maximal temperature can be reached with en 
tirely different values of power absorption (fig. 2). The values obtained 
for the power absorbed are in agreement with the published measurements 
made by others.. ~*~!" 

\ rough estimate of the power necessary to produce hy perpyrexta 
shows that fever therapy can be administered with machines of relatively 
small output. In our clinic we use an air conditioned cabinet in conjyunk 
tion with electromagnetic induction for the production of fever and during 
several treatments the power absorbed by the patient was measured. In 
no instance did the actual power absorbed by the patient exceed 100 watts. 
For such treatments the average temperature rise is about 1 F. each 15 
minutes let us assume that the caloric value of a subject weighing 70 
kilograms is approximately equivalent to 70 kilograms of water. If we com 
pute the amount of power necessary to raise the temperature of this volume 


of water 1 F. each fifteen minutes, we tind that the power necessary to ac 


complish this is of a similar magnitude 160 watts. 
Summary 
l Measurements of power absorption were made with a high frequency 


wattmeter with an average accuracy of plus or minus 5 per cent. 


» 


It was found that the temperature rise in the deep tissues per min 
ute was proportional to the number of watts indicated by the instrument 

3 Femperature rise is linear for wattages below 100 watts of power 
absorbed. Wattages above 100 watts, however, produced a non-uniform rise 


toward the end of the treatment, due probably to the marked increase ot 


blood flow Therefore with high wattages the tinal temperature attained 
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at the end of a twenty minute period is not a true measure of the machine's 
heating ability. 

t. The average value of useful power for local application was between 
0) to SO watts. 

>. Measurements indicated that 150 to 1600 watts was the maximum 
power which can be utilized by human tissues. This amount of power was 
sufficient for effective fever therapy. 

6. The useful power or that absorbed by the patient is but a fraction 
of the total output of the machine as measured by lamp load. There is no 
justification for the use of generators yielding more than 200 watts of use- 


ful power. The ratio between total and useful power is dependent upon 
machine design and technic of application. 

7. The effectiveness of tissue heating in vivo is independent of wave 
length. 
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SIDE EFFECTS OF SHORT WAVE THERAPY AND 
THEIR PREVENTION * 


HEINRICH G. BRUGSCH, M.D. 


Instructor in Medicine, Tufts Medical School 


BOSTON 


During the short period of ten years since Schliephake first adminis- 
tered short wave diathermy to patients the clinical application of short wave 
apparatus has grown rapidly. Mathis’ has recently stated that more than 
thirty thousand are in use in this country. If his statement is correct, then 
it is Obvious that some are operated by untrained or unqualitied persons. 

In view of this widespread use it is important to emphasize certain side 
effects which, in the hands of the inexperienced, may lead to dangerous con 
sequences. Furthermore, the study of certain of these side effects may per 
mit us a wider, so to speak, more complex view on the effects of short wave 
therapy upon the human organism. Finally, | hope that this survey will 
stimulate further studies in a field which as vet has found little attention. 
My experience covers five vears in which more than twelve thousand treat 
ments have been given with various wavelengths and. electrodes. These 
treatments do not include artificial fever. Side etfeects involving the whole 
organism were first observed by Whitney? in 1928, who noticed that workers 
on short wave radio transmitters complained of certain disagreeable svmp 
toms, such as severe headache, irritability, restlessness, lack of sleep, and 
depression. ‘This was later confirmed by Bell and Ferguson.’ Schhephake’ 
summarizes similar experiences as follows: 

The complaints of individual persons vary according to individual susceptability. 


Some complain of disagreeable sensations immediately after the starting of the ap 
paratus, others have discomfort at the end of their daily work after several hours’ 


operation of the unprotected transmitters. Most of the sensations are localized in 
the head The first thing noticed is a peculiar drawing sensation in forehead and 
skull. This sensation is so marked in some persons that on entering the therapy 


room they are immediately able to tell whether the machine is in operation or not 
\fter a prolonged stay in the therapy room, marked fatiguability takes place as a 


rule, which may increase to a state of apathy if proper protection is lacking. Finally, 
certain symptoms of psychoneuroses are noticeable, such as restlessness, excitability, 
sometimes depression, and a pessimistic attitude In the evening they have difhculty 
in falling asleep and are easily awakened. In the morning they are tired out, listless, 


and languid. On further exposure, a dull pressure upon the head and headaches are 
noticed, which may increase until they become unbearable. 


\ll this, according to Schliephake, occurs much more noticeably in work 
with wavelengths below 10 meters. [| quoted Schliephake’s report because 
similar observations have since been made by Cholnoky? and others. That 
there is individual susceptibility is demonstrated by the fact that I have 
worked for five years with short wave machines without any disagreeable 
symptoms, while a colleague, who has the same type of apparatus, imme- 
diately noticed signs of irritability, restlessness, and headache so long as 
he was in rooms where this machine was operating. Hlowever, ten vears of 
intensive work with short wave apparatus has not led to any claim of per 
manent damage due to exposure. In claims by emplovees this susceptibility 
should be noted as well as the fact that after termination of operation of the 
machine the symptoms disappear. The use of specially designed garments or 

4 


* Read at the Nineteenth Annual Session of the American Congress of Physical Therapy, Cleveland, 
Ohio, September 5, 1940 
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screens has been advocated, but so far as I can learn this has not been given 
serious attention in this country. 


General Side Effects 


In patients such generalized symptoms are much less likely to occur 
since their exposures to short wave energy are usually of short duration and 
spaced far apart. Cholnoky, however, saw such disagreeable side effects that 
he had to discontinue treatment in some cases. latients of more advanced 
age are undoubtedly hable to slight discomfort after exposure to strong heat 
or prolonged treatments. The symptoms are dizziness, sweating, and pallor 
of the skin, occasionally followed by faintness. On physical examination 
increase in pulse rate and decrease of blood pressure will be found. Oniy 
in patients with marked symptoms does interruption of treatment become 
necessary, If the treatments are given to the patient while he is in a semt1- 
reclined position, the symptoms are usually less marked. Treatment through 
the head is particularly apt to produce dizziness and a tendency to syncope. 

\nother general effect of short wave treatment is a tendency to fall 
isleep. ‘This is especially common among nervous persons and children. In 
such patients the danger of burns is naturally great and every effort should 
be made to keep the patient awake. 

Numerous studies have been made to determine the response of the blood 
and of the body fluids to short wave radiations. Leaving aside those made 
on animals as of little value for our purpose, we are left with a certain amount 
of information which, in itself valuable, is still insufficient to give us a com 
plete and true picture of the changes produced in the blood and body fluids 
of the living human body. .\ few reports, however, are worth mentioning 
here. Kobak" has shown that the blood sedimentation rate increases shortly 
after exposure to short wave. In special arrangements for radiation of in- 
fected granuloma, Gutzeit and Kuechlin’ and Liebesny* have claimed that 
increase of the sedimentation rate following exposure to short wave indicates 
an active focal infection. Recently Pfankuch and Karpft* have checked 
these claims and were unable to contirm them, siice even exposure of nor- 
mal teeth led to an increase in the blood sedimentation rate of about 20 per 
cent. My personal experience has shown that successful treatment with 
short wave decreases a fast sedimentation rate. The same holds true with 
the slight increase of leukocytes observed shortly after treatments. As soon 
is the condition causing leukocytosis improves, the white count returns to 

normal value. Careful studies of the behavior of the blood on a large series 
of patients under normal and pathologic conditions are still lacking. ‘They 
would undoubtedly be of great value. The response of the blood sugar curve 
has been studied by a number of investigators. Increase as well as decrease 
of the blood sugar has been found. Unfortunately, these curves were ob- 
tained with quite different exposures and different technics and are, there- 
fore, not comparable. We have observed four patients with diabetes who, 
shortly after short wave was applied to the neck for furuncles, showed a 
definite increase of the sugar in the blood and urine. 

In view of the tendency to collapse and vasodilatation observed after 
short wave therapy, recent experiments by Hildebrand" are worth mention- 
ing, because he found that histamine increased more than 100 per cent in 
the blood of dogs after exposure of the lungs to short wave radiations. 


Increase in proteins and flattening of abnormal gold Sol curves of the 
spinal fluid in patients with schizophrenia after radiation of the skull was 
found by Haug.!! This could not be substantiated by Duerler,’* who used 
the same technic. Both, however, found that the permeability of the mening 
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for bromides showed alteration. Liebesny'* demonstrated marked vascular 
changes found at autopsy of some patients treated by short wave. 

If we summarize the general side etfects of short wave therapy, we 
can state that mild signs of vascular collapse may occur, perhaps due to 
the liberation of histamine, but that serious effects have not been observed. 
It is interesting that after-effects, such as are observed after x-ray therapy, 
have not been seen. Occasionally patients complain of excessive fatigue 
for the rest of the day and increased tendency to sleep. 


Local Side Effects 


Discussions and papers on short wave therapy usually culminate in the 





statement that this method is completely harmless. Considering the great 
number of treatments given daily not only by experts but also by persons 
with little experience, it is surprising that only a few accidents have been 
recorded. Local side effects are the direct sequences of heat upon the dif 
ferent organs. They are burns, hyperemia, and possibly certain changes of 
organs. 

Skin The most obvious and most frequent side effects are found on the 
skin. Almost everyone who has treated a large number of patients has ob 
served burns. These are usually of pin-point size, due to the accumulation 
of small droplets of sweat. Occasionally, however, burns of the second de 
gree may occur. These have been reported by Schliephake at the margin 
of one ear; by Cholnoky at the back of the hand; and by Saidman." In my 
own experience embracing 12,050 treatments given to 1100 patients, [T saw 
three small burns and one slightly larger one covering an area of about one 
centimeter. The latter was due to accumulation of sweat under a coil. All 
healed promptly within a few days. Three most serious complications have 
been reported by Kling,”” who saw altogether seven burns. The third-degree 
burns were caused from treatment by a salesman. 

Hellwig’ reported on the legal consequences of such a case, discussing 
the claims of a patient who suffered third-degree burns on a toe. In this 
case no supervision whatsoever was given aiter the treatment was started. 
Krom the statements of witnesses it is evident that this was common prac 
tice in that particular office and that some patients increased or decreased 
the power themselves, while others remained longer under the machine than 
was prescribed by the physician. The patient's claims were justly recog 
nized by two courts. 

The small number of burns in my series is undoubtedly due to the strict 
supervision made possible by air-spaced electrodes. The interposition of any 
material such as felt or towels will always increase the danger of unpleasant 
complications because it prevents supervision of the exposed area. In order 





to avoid damage claims it has to be stated here that very small burns are 
not always avoidable. They are without any importance for the well-being 
of the patient and heal quickly. The occurrence of larger burns, however, 
can and should be avoided. They are always due to either faulty material, 
for instance, rubber pads breaking along the margins, or improper applica- 
tion. It is not amiss here to repeat the warnings so frequently given not to 
overlook the possibility of anesthetic zones of the skin. I am thinking here 
not so much of the lesions due to disease of the spine, such as tabes dorsalis 
or syringomyelia but of peripheral nerve disturbances which may occur in 
arteriosclerosis, Buerger’s disease, polyneuritis, or sciatic neuritis. 

Leroy” is the only one who has observed the occurrence of a dry, scal- 
ing dermatitis in three instances, which cleared up within eight days after 
discontinuance of the treatment. 
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Another side effect is the hyperemia in patients who have to undergo 
certain surgical operations. Though hyperemia is our therapeutic geal, it 
may cause engorgement of the tissues to a degree as to render difficult the 
ligation of blood vessels and favor post-operative hemorrhages. We have 
seen this sequence in two patients with abscess formation where incision 
was made shortly after an exposure to short waves. In both instances this 
hyperemia was quite obvious and made the operation somewhat difficult. A 
similar observation on the pelvic organs has been noticed by Hackerman.” 
The most serious cases are reported by Eidinow™ who claims to have seen 
two severe hemorrhages, one fatal, after short wave therapy to pelvic or- 
gans. It seems advisable, therefore, to have a certain period of time elapse 
between the last application of short wave and surgical intervention. 

Mucous Membranes Slight burns have been observed after treating cavi- 
ties by special electrodes. Such burns in the vagina have been reported 
by Gottesman and Schliephake. IT observed two small burns within the oral 
cavity after application of electrodes introduced into the mouth. Both healed 
quickly. In using metallic rectal electrodes special caution has to be taken 
to prevent accumulation of moisture in the region of the external sphincter. 
I have seen one burn at this place and have since tried to protect this area 
by thick pads of absorbent material, 

The effect upon internal structures and organs is obviously that of hy- 
peremia since proper control of the skin temperature prevents the occurrence 
of necrosis and burns. Small infiltration in fat tissues may occasionally oc- 
eur, probably due to local necrosis. 

Lungs Special care has to be taken in exposing lung tissue to hyperemia. 
Strauch,” Lezius,*' and Fiandaca*® each have observed fatal hemorrhages 
occurring during treatment of patients suffering from lung abscess. In one 
of my own patients hemoptysis during the treatment forced me to discon 
tinue the applieation of short wave for some time. The presence of blood 
in the sputum of its occurrence during treatment should certainly be con- 
sidered as a contraindication to short wave therapy. 

Heart and Circulatory System As mentioned above, the pulse rate in- 
creases and the blood pressure falls during the application of short wave. 
The effect of direct radiation upon the heart has been carefully studied 
during the last years since it has been used extensively in the treatment 
of angina pectoris. IT have followed four patients with severe attacks of 
angina pectoris and myocardial damage due to old coronary infaretion over 
a period of one-half to one vear. The behavior of the blood pressure after 
initial irregularities showed a continuous decrease during treatments over 
the whole period. In no instance did attacks of angina occur during the 
actual treatments. This is important, since fatalities have been observed 
shortly after termination of the treatment (Liebesny)." A careful check 
upon the number of attacks during the interval did not show noticeable 
changes. One patient developed a fresh coronary infarction during the 
course of the treatment. Whether the fall in blood pressure is due to ac- 
tion upon the carotid sinus as Vannotti’s*? experiments have shown or due 
to the liberation of histamine is open for discussion. Unfortunately, this 
drop is not permanent and its application in treatment of essential hyper 
tension has not been found of value, as recently shown by Hertzman and 
his co-workers.” 


endocrine Organs. —— Menstrual disturbance in female workers with short 
wave machines has been observed by Pierman. Similar observations have 
been made on patients who were treated for pelvic inflammatory conditions 
(Gottesman, Korb”). The most important question is concerned with the 
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response of ovaries and uterus from the point of view of pregnaney and 
fertility. I:xtensive studies carried out on the genetics of the Drosophila 
fly have not shown any damage to the progeny. In other experiments chicken 
eggs could be hatched by exposure to short wave with normal results. Though 
short wave radiation has been given without obvious damage to pregnant 
women, it is only fair to record one observation made by Heisler,” who 
reported that a woman treated extensively with short wave during the early 
months of pregnaney gave birth to a malformed child. In regard to the 
fertility of the male, no definite claims pro or contra can be made, since 
local treatment of the testis or prostate is usually given patients with def 
inite disease of these organs, frequently of advanced age. [-xperiments on 
animals, however, reveal it as unlikely that damage to the spermatogenesis 
can be produced by therapeutic doses of short wave. The influence upon 
other organs which has occasionally been mentioned in the literature has 
not been substantiated. It seems that only prolonged exposure with doses 
large enough to produce definite hyperemia may lead to certain effects, such 
as increase in blood sugar after radiation of the adrenals or decrease in 
diuresis after radiation of the pituitary gland. Our knowledge on these 
phenomena, however, is very limited. 


Resumé 


This review shows that local burns to the skin and mucous membranes 
occur and that their avoidance ts one of the most important duties of the 
technicians. Complete unimpairment of the apparatus including cables and 
electrodes and the proper application of the latter are as important as continu 
ous supervision of the areas treated and the immediate discontinuance of 
the treatment as soon as unwanted accumulation of fluid, sudden areas of 
redness, or blister formation occur. Observation of side effects on internal 
organs renders it imperative that short wave therapy should be given only 
by a qualified physician after a careful evaluation of the physical fitness of 
the patient. Only if the indications are clearly given and justified and if 
the known response of the organ exposed to short waves are clearly con 
sidered will the physician be fortified against claims which are more lable 
to occur with patients exposed to physical agents than in any other form 


of therapy except surgery. 
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EVALUATION OF PHYSICAL THERAPEUTIC MEASURES 
IN FACIAL PARALYSIS * 


RICHARD KOVACS, M.D. 


NEW YORK 


Facial paralysis is a problem of special interest to physical therapeutists. 
\Il clinicians are agreed that after dealing with the existing cause physical 
therapy is the main standby of conservative treatment. But they are not all 
agreed which form of physical treatment is the most desirable, and how early 
it should be instituted. In surveying the extensive literature an interesting 
variation in terminology is also noted. In most of the older articles and some 
medical dictionaries the terms Bell's palsy and facial paralysis are used inter- 
changeably, for it was Sir Charles Vell, a noted Scottish physiologist and 
surgeon who in 1826, first described the now classic symptoms. In many 
other articles and in present day usage the term Bell's palsy is applied only 
to the peripheral type of facial paralysis and specifically to its most frequent 
form, that due to chilling or refrigeration. We will employ in this essay the 
term according to modern usage. 

In dealing with a case of facial paralysis the first concern must be to 
establish an etiologic diagnosis and to localize the lesion. There are well 
defined symptoms of additional nerve involvement as the lesion 1s located 
proximally to the origin of the nerve. The primary and secondary pathologic 
changes in the nerve sheath and the trunk vary with the cause, such as cold, 
compression, severance or a toxic affection. The rationale of our therapeutic 
attempts must be based on the consideration of the pathologic changes, for 
which reason one must briefly discuss their prevailing conceptions. 


Pathology of Bell’s Palsy 

\bout 75 to 8O per cent of all cases of facial paralysis are due to environ 
mental influences, principally chilling or draft, which accounts for the inter- 
changeable term rheumatic facial paralysis. There are cases on record in 
Which application of ice to the neck for tonsilitis brought on an attack of 
facial paralysis. Leiner’ states that exposure of a side of the face to the play 
of a current of air (draft) leads to a rapid evaporation of the skin, with an 
accompanying superficial vasoconstriction and a simultaneous deep-seated 
congestion. \s a result, the neurilemma of the nerve trunk becomes swelled 
and impinges upon the neuroanial fibers because of the non-vielding bony 
constriction of the stvlomastoid foramen. Cobb and Coggeshall’ in a recent 
study reassert that exposure of the facial nerve brings on an edema that 
blocks the stylomastoid foramen and presses on the facial nerve. In an earlier 
study Clark’ points out that the infrequeney of pain in the peripheral nerve 
distribution and the absence of tenderness upon pressure in either the nerve 
or the muscles indicate simple degeneration of the nerve; passive movements 
of the muscles are not painful, as in neuritis. Consequently there are as few 
clinical as well as pathologic reasons to indicate that the lesion in the periph- 
eral portion of the nerve in [Bell's palsy is one of parenchymatous neuritis. 
“The clinical phases of recovery in refrigeration palsy have many points in 
common with those seen in reunited or severely compressed peripheral nerves 
occurring elsewhere in the body.” 


* Read at the Nineteenth Annual Session of the American Congress of Physical Therapy, Cleveland, 
Ohio, September 5, 1940. 
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Is Early Treatment Indicated? 


‘These generally accepted views on the etiology and the pathologic 
changes in Bell's palsy should render the desirability of early and effective 
physical treatment well understandable. It would seem logical to apply such 
physical measures to or around the allected portion of the nerve which would 
speed up the circulation and promote the absorption of the edema attecting 
the nerve. It is evident that if the pressure on the nerve trunk is diminished 


or fully relieved by such “decongestive” measures, secondary parenchymatous 


involvement with electric subsequent reaction of degeneration and a pro 
longed period of recovery can be avoided. Yet there are clinicians.’ who, 
basing their opinion on the analogy of a peripheral nerve injury, advise fon 
early treatment nothing but absolute rest by strapping or some other eclasty 
support, plus gentle heating to the alfeeted side. In addition, a few authors 
specifically emphasize that “electricity” never should be emploved in- the 
early stage 

The advice that no treatment except rest should be given until the ten 
day period for the possible development of the degenerative nerve changes 
has passed, would remind one of a tire brigade carefully watching a tire 
which just begins to smolder and standing ready to attack it as soon as the 
flames have fully enveloped the house, but not a minute earlier. \gainst 
such advice stand the conception of the pathologie process as described above, 
and climeal experience extending back many vears when even leeches and 
mustard plaster were found etlective for the immediate treatment of Dell's 
palsy. It is true that quite a few patients will recover without any treatment 
whatever: the fortunate ones in whom spontaneous early absorption of the 
edema occurs. No early sign or symptom exists that would enable one to 
foretell whether or not there will be such a recovery, because even with 
slight paralysis there Met later occur a full hedged nerve degeneration 
\ecordingly, by all considerations early effective “decongestion” by phy sical 


means seems well advised. 
Decongestive Measures 


Phe average physician must feel somewhat bewildered by the variety of 
physical measures recommended for early treatment of DBell’s palsy. They 
include thermal. mechanical and electrochemical agents. The fact that they 
all have been reported on favorably can sigmify only that when employed in 
sufficient dosage and frequency they all accomplish their main object, the im 
provement of local circulation with its subsequent relief of pressure from 
edema. 

Thermal measures for early decongestion are: luminous heat, infra-red 
radiation, conventional and short wave diathermy. In view of present day 
experience the air-spaced technic appears safer and more convenient than 
plate contact, and is apparently equally effective. All of these measures un 
questionably affect the circulation and metabolism of the treated soft struc 
tures of the areas, including the facial nerve and its sheath after its exit from 
the bony canal. 

Electrochemical measures are recommended by clinicians here and 
abroad. Granger? lauds galvanism from the negative pole, at a strength of 
3 to 15 milliamperes for twenty minutes. For pain he recommends ionization 
with 2 per cent sodium salicylate. After galvanism Granger advocates elec- 
trical stimulation with the interrupted galvanic current from the very begin- 
ning. Bourguignon and his followers are quite enthusiastic over ionization 
with a l per cent potassium iodid solution, applied from the negative pole 
not only to the side ot the face but also along the external auditory canal 
through a cotton pack soaked in the solution. It is claimed that this method 
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acts more directly on the facial nerve. Tt is a justifiable assumption. that 
electrochemical interchange of fluids and their iome contents will result: in 
an effect similar to that of thermal measures and thus help in the absorption 
of the local edema. 

Mechanical measures for early treatment comprise the static wave cur 
rent, the monoterminal high frequency or QOudin current, and = manual 
massage. The static wave current applied with a crescent-shaped electrode 
in front of the ear offers the advantage of a two-fold effect: rhythmic me- 
chanical action on the soft tissues underneath the electrode and electric 
stimulation of all muscles supplied by the facial nerve. In my hands and in 
those of many colleagues this method has proved the most satisfactory for 
many vears. “Vhe chief drawback is of course the cumbersomeness of static 
apparatus and the fact that it has become less and less available in recent 
vears. Other physicians, including the late Dr. King, have emploved the 
Qudin effleuave, which furnishes a combination of gentle mechanical action, 
mild heating and some counterirritation, without muscle stimulation. Manual 
Nitssage as recommended by many clinicians is to be apphed in the early 
cases only to the cheek in the form of gentie stroking. It undoubtedly exerts 
a relaxing effect, but it is not likely to alleet the deeper circulation. Tf apphed 


too vigorously, it wall do harm. 


Keviewing the physical agents recommended tor early decongestion 
there appears to be a rationale for each of them. IHlence it seems only a 
matter of convenience and individual clinical experience Which one to select. 
ho determine which of these measures is the most efficient would require a 
series of controlled observations, and no such data have been presented so far. 


Phe pathologic changes in the traumatic, postoperative or toxic cases of 
facial paralysis vary according to their etiologic factors — hemorrhage or 
other mechamical effects leading to compression; partial or total severance: 
infection, extending from neighboring structures: virus diseases or meta 
static infections, causing neuritis and ganglionitis. It is evident that in these 
cases there is no reason to proceed vigorously with endeavors to promote 
absorption of edema in front of the ear. The existing changes call for mild 
thermal measures to reduce inflammatory reactions, relieve pain if present, 
and to maimtain a certain amount of physiologic rest. I-fforts to preserve 
muscle funetion are equally indicated and wall be discussed under electrical 
stimulation. The prognosis for recovery must be more guarded as it depends 
on the etiologic factor. An important guide will be obtained after ten days 
by the electrical reactions. 


Role of Electrical Stimulation 


It is generally agreed that electrical stimulation is a useful measure in 
all cases of facial paralysis, but there appears to be a difference of opinion 
whether it is to be used from the beginning or only in a later stage. More 
over, Newman and coworkers, express the view that the exact value of 
electrical stimulation in relation to treatment is still to be determined. The 
same clinicians who advocate waiting with active treatment during the acute 


stage of facial paralysis — until the ten days for possible development of the 
reaction of degeneration are over — feel that there is no object in employing 


electrical stimulation until that time. Some of our orthopedic colleagues 
doubt any value of electrical muscle stimulation in paralysis and strongly 
voice their conviction that voluntary muscle exercise is the most desirable 
form of activity, and that no other method can have the same physiologic 
value. Experimental evidence is being cited by Chor and coworkers’ that 
electrical stimulation cannot retard atrophy and degeneration of a denervated 
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muscle, and that the degree of regeneration of the peripheral nerve ts not 
influenced by physical measures. 

\gainst such doubts stand the practical experience of numerous clinicians 
extending over many years and attesting the value of electrical muscle stimu- 
lation in general. Since paralyzed muscles are unable to do any active work, 
it seems self evident to many physicians that a method which enables the 
muscles to contract should be a desirable one. ‘Tilney says: “Electrical 
stimulation causes movements similar to the normal ones and helps to pre 
serve at least part of the functional properties of the muscle until normal 
impulses return.” Souttar and ‘Twining! state: “Were we limited in the 
treatment of peripheral nerve injuries to one method of treatment and had 
nothing but the muscle to consider we should ourselves prefer electrical 
stimulation to all other methods.” Neither of these two authors is a physicnl 
therapeutist. 

\mong newer experimental evidence as to the value of electric stimula 
tion is the work of Langley’? and [lartman and Blatz.'’ In a more recent 
study Fischer" concludes: “Experiments with electrical treatment starting 
at various times after denervation demonstrated that the best results are 
obtained with a treatment starting immediately after denervation, and that 
the strength and the duration of the electrical currents must be adapted to 
the changing excitability of the atrophying muscle. It is postulated that 
the electrical treatment causes mainly a traiming effect in the denervated 
muscle, similar to that in normal muscle, which only increases the size of 
the fibers and their metabolic capacity.” In surveying the work done so far 
the same author states: “reference of weak and inetfective stimulation for 
therapeutic use is astonishing.” In order that the findings of any experi 
mental work be acceptable for clinical interpretation it should be carried on 
in a manner comparable to clinical application. It seems significant that in 
the negative experiments of Chor only ten contractions were administered 
daily to the gastroenemius-soleus muscle, while in Fischer's work the same 
muscle was stimulated daily for 12 to 20 minutes. 

On the basis of extended clinical use and the above mentioned experi- 
mental evidence it would appear that the case still rests on the judicious 
employment of electric stimulation in paralysis, alongside with heat, suitable 
support, and the earliest possible use of voluntary exercise. 


Methods of Electric Stimulation 

\s long as we accept that electrical stimulation is useful in maintaining 
physiologic activity in weak and paralyzed muscles and that when correctly 
apphed it cannot do harm, there is every reason why carefully graded stimu- 
lation should be employed in all cases from the beginning. Besides its physi 
ologic effect it helps to bolster the patient’s morale, which is usually badly 
impaired by the dramatic appearance of a “crooked face.” Clinicians using 
the static wave current from the beginning report great satisfaction from the 
combined use of decongestion and electrical stimulation. I recall no patient 
with Bell’s palsy during the past fifteen vears in whom such treatment im 
mediately applied would not keep the case in the class designated as mild, 
which usually cleared up within four weeks. The static wave exerts stimula- 
tion of muscles through the direct action on the nerve trunk. Similar stimu- 
lation of the nerve can be achieved by the surging faradic or interrupted 
galvanic current as long as it is carried out in an intelligent manner, avoiding 
overtiring. It is still a moot question whether such early treatment through 
the nerve may exert an influence upon its excitatory mechanism or acts only 


upon the contractive mechanism of the muscle. 
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In early cases of traumatic and toxic facial paralysis careful stimulation 
through the nerve also appears to be indicated. It need not consist of more 
than a few contractions at first. In all cases in which irritability through 
the nerve is maintained, electric treatment may be continued only until it 
can be replaced by voluntary exercise. 

A different method of stimulation is indicated in cases of Bell's palsy, 
which are referred at a late stage by their over-cautious or not so well in- 
formed physicians, and in which pressure on the nerve had brought on degen- 
eration. Degenerative changes are also present in all moderately severe and 
more serious forms of traumatic and toxic paralysis. In all these cases there 
is no response to any current applied through the nerve. Direct motor point 
stimulation must be produced by the most effective or most eaily tolerated 
form of low frequency current. This can be either the interrupted galvanic, 
slow (galvanic) sinusoidal, or a modulated alternating current. It is doubtful 
whether return of function is ever speeded up by such treatment; on the 
other hand it is likely that it counteracts atrophy of the smaller muscles, 
just as atrophy of the small intrinsic muscles of the hand in nerve injuries 
may be combated by suitable electric stimulation. This view is corroborated 
by Fischer's findings that in properly treated cases of paralysis a marked 
arrest of atrophy occurs as measured by the relative increase of weight and 
of excitability of the muscle. 

Something must be said about late contractures which appear in the 
smaller face muscles in a number of severe cases, especially untreated ones. 
There is no evidence that such contractures have any relation to excessive 
faradic stimulation, as has been claimed. But when they are present 1t would 
seem better to pursue only sedative and relaxing physical measures, such as 
diathermy, gentle stroking and mirror exercises. 


Role of Other Physical Measures 


Voluntary impulse whenever possible is undoubtedly the most important 
means to restore muscle tone. Re-educational exercises are indicated there- 
fore from the earliest possible moment, and electrical stimulation can be 
abandoned as soon as voluntary exercise can be carried out by all affected 
muscles. 

Physiologic rest of the paralyzed muscles and prevention of their over- 
stretching by the normal ones is as important a measure as splinting in 
paralysis of extremities. The sagging of the paralyzed side can be prevented 
by several well tried means: adhesive strapping, an elastic strap or a padded 
fish-hook inserted in the corner of the mouth and held around the ear. 

Massage is of comparatively little value in facial paralysis, but when 
gently applied it comforts the patient and helps in maintaining muscle tone. 


Prognosis and Results 

The role of electrodiagnosis in reference to prognosis needs no special 
evaluation. Together with the clinical findings, it enables classification into 
light, moderate, and severe cases. Light ones may take from two to six 
weeks for full recovery, moderate cases up to three months, and severe ones 
up to one year. As repeatedly emphasized, there appears to be no valid rea- 
son to withhold treatment in the average type of Bell’s palsy until the ques- 
tion of nerve degeneration is settled. 

Treatment by physical measures should be continued as long as there 
is room for improvement. This may mean a period anywhere from four 
weeks to a year. The electrical reactions serve as an important guide for 
continuing or discontinuing treatment, especially in traumatic cases. Regard- 
ing ear cases, Nuhsmann” states that if facial paralysis lasted two months or 
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Discussion 


Dr. M. K. Newman (Jetroit) Our 
very able essavist has presented a lucid 
and clear cut discussion of the problem 
of treatment in relation to facial paralysis 
In a consideration of the refrigerans type 


1 tacial paralysis, we md that a con 
siderable number oof our professional 
brethren are or have become therapeuts 
nihilists either because of ignorance of 
nethods of mana clhent, lack oft proper 
physical equipment or sheer laziness, be 
cause of other imterests im the problem 
at hand It as a well known fact that 
thre werace practitionel! tells the patient 
with a Bells palsy to vo home and not 
worry about thr crooked 1ACct because 
‘it'll clear up in-oa tew weeks.” Or the 


neurologist and otologist tell the patient 


to come back in a few weeks atter giving 


them some istruction as to application 
f heat and the taking of medicine Vhis 
course of action results im severe psvehiu 
trauma im sensitive patients and a feeling 
ft hopelessness in others Patholocieally, 
at this time, edema and swelling about 
the nerve trunk are going on within the 
fallopian canal, and the inception Ob pos 
sible irreparable nerve damage is— being 
established 

ur essavist makes a very sensible and 


practical statement ino his) story of the 
fire brigade when he savs that “waiting 
tor the degenerative nerve changes would 


remind one toa fire brigade carefully 
watchir a tire which just begins to smoul 
der and standing ready to attack it as 


the flames have fully enveloped the house, 
but not a minute earher.” By applying 
deconvestive measures during the first ten 
davs of the involvement a material aid in 
lessened nerve damage is afforded. Ther 
mal measures such as radiant heat or high 
frequency heat or even vasodilatation by 
means of parasympathetic stimulation 
electrophoresis with acetvlbetamethyl 


choline hydrochloride) provide a means of 


increasing the circulation in order to fa- 
cilitate the absorption of the inflammatory 
exudate 

The use of the static wave current by 
the essayist and the use of galvanism as 
advised by Granger occupy a definite 
place in decongestive manavement The 
best method to use is the one in which 
the operator has had the most satisfactory 
results Then the yvreat question arises, 
as far as the remainder of management 
f facial paralysis is concerned, as to the 
use of electrical stimulation, especially the 
time and streneth of current last vear 
we presented a paper at the Congress 


which concerned itself with the physical 
therapeutic manavement of thirty cases ot 
facial paralysis \n attempt was made to 


cvaluate clinically the results in half the 
cases treated with heat, massage and vol 
untary exercise, and the other half in ad 
dition treated with electrical stimulation 
We noted generally that the rate of re 
covery was about the same in both groups 
In the group which received no electrical 
stumulation, the patients complained ot 
more discomtort and tightness of — the 
facial muscles, and evinced a psychic re 
action of trepidation as to future recovery 
In those who received electrical stimula 
tion, the attitude was that of hopetulness 
cooperation was good and a creater in 
terest was taken in the outlined home 
therapeutic procedures. The inference to 
be drawn from these observations is that 
clectrical stimulation is of detinite value 
in the treatment of facial paralysis. Me- 
Caskey recently stated “it seems the creat 
est value we obtain from = this) sort. of 

sccedure is that we may by such means 


keep our patients under observation a 
much vreater Jeneth of time, and this 
enables one to make a more comprehen- 
sive study of the case This, in view of 


the fact that a ereat many cases event 
ually clear up without other treatment, is 
worthwhile, as these patients are prone to 
become quickly discouraged and are usu 
ally the prey of various cults and oun 
ethical practitioners.” 

Llowever, trom an experimental stand 
point, two schools of thought exist. Chor 
and his coworkers at Northwestern Uni 
versity, have made exhaustive histologic 
xaminations of nerve and muscle tissues 
in reference to electrical stimulation. 

They have been unable to note any 
beneficial effect upon muscle and nerve 
reveneration when galvanic and faradic 
currents are used for stimulation. They 
find massage and exercise of far vreater 
value. Conversely, observations by Fischer 
at the Virginia Medical College, demon- 
strate that the use of faradic and galvanic 
stimulation in denervated skeletal muscle 
has a beneficial effect upon excitability 
and slows the lengthening of the chro 
naxia of the injured nerve-muscle prep 
aration He further demonstrated that 
weight loss is retarded or prevented and 
oxygen consumption is increased in an at 
rophving muscle. He finds no direct evi- 
dence that a treated muscle after re-in 
nervation will) regain normal strength 
faster than an untreated muscle. He did 
find that best results are obtained with 
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DISCUSSIONS 


a narrow bony canal, it makes little dif 
Icrence whether the swelling 1s produced 
by carly parenchymatous degeneration, by 
an exudate in the nerve sheath, by her 
petic infection of the geniculate vane 
lion, or, as Vanneton has maintained, by 
some arterial lesion or circulatory disturb 
ance of the “vasa nervorum”™” in the region 
of the geniculate ganglion The essavist 
has correctly pointed out that electrical 
stimulation is not the cause of the con 
tractures that tend to develop in the = s« 
vere Cases It is equally important to 
state that electrical treatment will not pre 
vent their development 

Phere is little irrefutable evidence that 
early treatment will prevent a severe in 
volvement of the nerve, since the decree 


of severity in untreated cases varies all 
the way trom mild to severe, and early 
treatment does not scem to prevent some 
cases) from ome on to severe involve 
ment \Ithouch electrical muscle stimu 
lation is usetul in the treatment, the em 
ployment of measures to prevent over 
stretching of the weak muscles, controlled 
massage in the direction of action of the 
weak muscles, and mirror exercises are 


equally important The patient should be 
warned against selt-treatment without in 
struction, especially vigorously rubbing 
the face Phis may nullify the beneficial 
effect of the treatment being administered 
by the physician 

Dr. J. E. G. Waddington (Detroit): I 


wish to call attention to several stimulative 


measures, particularly to the popular apphi 
cation of galvanism. It is true that negative 
galyanism is stimulative to muscle tissue; 
nevertheless, dU’ \rsonval vears ago evolved 
the principle, now generally recognized, that 
more muscular or trophic stimulation is de 
rivable from an interrupted galvanic or di 
rect current than an uninterrupted 

When treating paralyzed) or weakened 
musculature it is not necessary or beneficial 
always to evoke perceptible contractions; in 
variably | commence with the current (in 
terrupted direct current or the direct) cu 
rent pulsatory sinusoidal) diminished in in 
tensity to about one-third or one-half of that 
which would produce a barely perceptible 
contraction of the corresponding normal 
muscle or muscles 

It is essentially important, therapeutically, 
to guard against undue stimulation (irrita 
tion) or inciting a contractile response not 
in accord with the degree of muscular im 
pairment or weakness. Undue exercise or 
contractile reaction only adds insult to injury 


by aecentuation of an already existent de- 
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teriorative process. It is not necessary to 
visualize or perceive a contraction in order 
to appreciate stimulative effects from a cur- 
rent administered below the threshold) of 
perceptible motor reaction. 

\nother important agency mentioned was 
ionization. Years ago | spent some time at 
the, Salpétricre, with Bourguignon, who was 
using calcium chloride applied at the  posi- 
tive pole of a direct current for the treat- 
ment ot certam cerebral traumatisms. 
Bourguignon claimed to have obtained mar- 
\clous results from such ionization in over- 
coming paralytic reactions consequent to in- 
juries sustained during the War. Shortly 
thereafter, | met Professor Ledue who as 
vou know introduced the theory and_ sci- 
entifically developed the application of ion- 
ization 1 could) not understand why 
Bourguignon applied calcium chloride on the 
positive pole in an endeavor to soften or 
absorb cicatricial tissuc, the positive pole 
heing vasoconstrictive in effect. Leduc ex- 
plained: “It is not the ions which are ap- 
phed externally, but the tons which are able 
to arrive at a certain designated point within 
the tissues, which effect desired results. It 
is immaterial whether calcium chloride or 
any other ionizable medicament be applied 
at the positive pole, so far as affecting a 
cerebral or any other traumatism. 

“The direct current itself will transport 
certain ions contained within the body tis- 
sues, the more rapid hydrogen and hydroxyl 
ions; and upon such transportation depend 
the therapeutic results.” 

Negative galvanism is stimulative and ab- 
sorptive and only infrequently requires any 
extraneous ions introduced in order to 
achieve desired vasodilative reaction, 


Dr. Richard Kovacs (closing): It is 
pleasing to note all the discussers wert 
so kind to prepare their discussion with- 
out comparing notes and agreed on all 
essential points, and it seems we are the 
majority, because it came out with such 
lores Maybe any one who has a differ- 
ent opinion may not have felt the desire 
or urge to take the platform 

Phere is nothing dramatic in the treat- 
ment of facial paralysis. It is one of the 
things most of us have done day by day 
for many years. The dramatic thing is 
when it occurs and we want to help that 
person, and as I said, it is a mental stress, 
and the earlier we deal with it and the 
more rational or physiologic are the meas- 
ures, the more we can best serve our 
purpose to relieve pain and suffering and 
restore function. 


cS 





EFFECT 


c. @, 


Physical 


rese “ 1 
scient S1S ~ 
the eT 
if < cy 
re enery 
rs e entire 
’ ¢ 
. ~ t 
~ ~ 
\\ ’ 
> | \ 4 
elect! . t 
’ | cs t ~¢ 
simi ‘ 
~ T ~ t T 
~ 
its bnolk and noutriti 
{ { 
elect! s 
< ‘ 
sect + \ 
estig \ 
T ~ ext 
s! t ¢ 
SS 
est t cst 
| t esf s 
INC \\ 
revente tne 

\ 

\T ers r 
¢ ‘ t 
L ~ 
R erts 

¢ ‘ 
Wi ACTS > “4 
iN 
rm scle tse 

ents <15 

These . «a 
~ 
] + 
c 

Vec ~ t's t t 
te expel ( ~ 

Hect the ‘ 

+ 
er Z ~ 


OF THE GALVANIC CURRENT ON 
PARALYZED MUSCLE 


An Experimental Study on the Dog 


MOLANDER, M.D., and F. S. STEINITZ, M.D. 
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R. ASHER 
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extreme, Chor and his) coworkers! 


found in two monkeys, treated after 
nerve sectioning, more atrophy of the treated than of the untreated muscles. 
In contrast, Tischer,’ experimenting on adult rats, obtained good results 
by stimulating immediately after denervation, with the faradic current and 
later with the galvanic current. Loss of weight of the muscles was mini 
mized or markedly reduced. Tlowever, the currents used were so strong 
that the animals had to be anesthetized during stimulation. 

Other investigators have approached the study of this phase of electro- 
therapy from different standpoints. Thus Stookey™ believes that the cir 
culation is improved by electrical stimulation and therefore nutrition main 
tained and waste products are better removed. Wolfson! could not prove, 
by cannulation, that the blood flow in a normal muscle was increased by 
an electric current of clinical strength, but noticed a change on application 
of a much stronger current. [le suggests that contraction itself produced 
the changes. 

Cook and Gerard” by stimulating the peripheral end of a severed nerve, 
have shown that a more rapid loss of irritability and conductivity is pro 
duced than in the unoperated nerves, and that the nerve degenerates more 
rapidly. Tinel," on the other hand, thinks that electrical stimulation hastens 
regeneration of the nerve thus maintaining the nutrition of cicatricial fibrous 
tissue. 

In an attempt to test further the therapeutic value of electrical stimula 
tion of paralyzed muscles, we have undertaken a series of experiments on 


dogs. The gastrocnemius muscles were paralyzed by sectioning the sciatic 
nerves. leetrical stimulation was produced with a galvanie current, be 


cause, While normal muscles do react to a faradic current, denervated skeletal 
muscles require stimuli of much lower frequency. The W. W. Brown Gal- 
vometer (110) volts, 50 watts) was used in producing the stimulation; its 
reliability was always tested before appheation. 


Procedure 


Kleven dogs were studied. With the animals under sodium pentobarbital 
(nembutal) anesthesia injected intra enous in dosages of 25 my. per kilo 
hody weight, the right and left sciatic nerves were exposed in the region 
between the greater trochanter of the femur and the ischial tuberosity. The 
nerves were then severed by a sharp razor like blade and immediately su 
tured with quadruple zero (QO00) silk (fig. 1). The following postoperative 
treatment was given: 300 ce. of a 5 per cent sterile glucose-saline solution 
was injected subcutaneously, 0.5) 1 Gim. of sulfapyridine administered orally. 
Ileat was applied to the body by an electric radiator, 

Immediately after the operation both hind limbs were put into light- 
weight Castex casts (fig. 2). The legs were thus kept immobile in a neutral 
position (semi-flexion) throughout the six weeks of each experiment, except 
for the short periods of daily treatment. The dogs were put in small cages, 
to limit their exercise to a minimum. 

On the day following the operation the gastrocnemius muscles of both 
legs were tested for ability to contract to the faradic and the galvanic cur- 
rent; this procedure was repeated every two weeks and just before sacri- 
ficing the animals. The treatment consisted of stimulating one leg by the 
galvanic current using a bipolar technic, the other leg serving as a control. 
The leg so treated was alternated in successive dogs. 

Before treatment, the skin covering the paralyzed muscle was shaved 
and moistened with a warmed hypertonic saline solution. After the elec- 
trodes of the galvometer were similarly moistened, the larger was applied 
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Fig. 1 Position of dog’s hind gs fier ectloning of both sciatic nerves 


to the upper part of the belly of the muscle and the smaller to the lowe 
part of the muscle close to the \chilles tendon. Contact was then made and, 
save in the instance mentioned below, the current was adjusted to just pro- 
duce visible contractions of the muscle (fig. 3). In order not to fatigue the 
muscle by excessive stimulation, treatment was given twice daily, each con 
sisting of tive contractions. 

This procedure was carried out in one animal for three weeks follow 
ing the operation and in each of the remaining ten dogs for a period of six 
weeks. Two of these received infra-red radiation over the paralyzed mus 
cle region for the twenty minutes preceding treatment, in order to decrease 
skin resistance, both legs being radiated but only one getting electrical stim 
ulation. Finally, two other dogs were stimulated on both legs, one being 
subjected to sufficient current to produce a marked contraction while the 








Fig. 2 Mode of stimulation with the W. W. Brown Galvanometer. 
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Fig Dog with Castex casts Note that casts can be opened on side 


other received a current so strong as to produce an even more marked con- 
traction. In both of these animals this reaction caused discomfort. I-xcept 
for those with the strong current, these methods are similar to those used 
on humans, 


\t the end of the treatment period each dog was sacrificed with an over 


dose of nembutal. The original incisions were opened to expose the sutured 
sclatic nerves. “This portion of both nerves as well as both gastrocnemius 
muscles of each dog were carefully excised. The gross weight of each mus 


cle was taken and then its volume determined by immersion in a graduate 
evlinder filled with a known amount of formalin. The aldehyde was used 
in order to avoid any histologic changes of the muscle. The muscles and 
nerve sections were then preserved in a formalin solution to be later ex- 
amined microscopically. One brachial muscle of each dog was also removed 
and treated in an identical manner; this muscle, being a normal one, served 
for comparison in the microscopic examination. The right and left gas- 
trocnemius muscles of eleven normal dogs were likewise excised and _ their 
weights noted. 


Results 


In no instance did faradic current produce contractions of the paralyzed 
muscles. In general, as seen in table 1, both treated and untreated limbs 
required a greater amount of stimulation at the end of two weeks to produce 
the same strength of contraction than at the beginning of the experimental 
period. No detinite change in responsiveness was noted with continued 
treatment. 

In eleven normal dogs (table 2) an average difference of 1.34 Gm. be- 
tween the weight of the right and of the left gastrocnemii was found. In 
seven of the eleven pairs, the left muscle was the heavier. At no time were 
both muscles of the same weight. The average difference between the weight 
of the treated and untreated gastrocnemius muscles of the nine dogs re- 
ceiving the mild electrical treatment was 1.2 Gm.—a difference well within 
the range found in the normal control group and quite similar in distribu- 
tion in that the left muscles, whether treated or not, were more often (five 
instances out of the eight in which a difference occurred) the heavier of 
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: > — — ! ow the untreated. The average ditier 
= g ea penne S ence in fluid displacement by the 
3 a + SNS _=SSmN S muscles of these animals was 1.2 ce. 
= == | = Dal In four cases both muscles had the 
% 2 zis | nee ~ososes c= same volume. 
= = Tee] ~ se) sg E \t the end of six weeks a dit 
g “ 44- KMa@asbiiuned = = ference in the reactivity to the gal 
= “; =~ | tN Te Set bar vanic current appeared in the two 
= ‘ S £¢ dogs receiving stimulation on both 
= se|Se | Sel es = = -- == = 2 legs. The excessively stimulated 
mn a EE CN eit $s gastrocnemius muscle in one dog re 
3 = 3 See ean 33 quired 14 ma. to cause a contraction, 
3] 3383 e$e tee seF|| = while only 11 ma. were required in 
=| =- 35 seer retee the other. The muscles which were 
A ||_~ not stimulated excessively responded 
3 > ; to 22 ma. in the first dog as com 
ES Ze a a Ree ere pared to 15 ma. in the other dog. 
= Ac S TEPER Pet we CEO One of these animals showed no «if 
7 ference in volume between the two 
: E d ifeeeeaaanas.. muscles, while the other showed 
E Z = eee, eee eer a ditterence of OS ce. the gas 
= 1 i Seger ae trocnemius muscle not excessively 
s 2 ; CSL GSE ONE stimulated displacing the greater 
te > ait tla iMate amount of fluid. The weight of both 
= wt a a muscles of the first dog was the 
= “s AGS angsatice« same, while the excessively stimu 
NS $s lated muscle of the second weighed 
m -¢ ase Seas RSSE 1 Gam. less than the other muscle. 
> - aes ies Cie A oes Oe one ; , , 
= : None of the dogs favored one 
< 2 MmSesscessessscs hind leg more than the other at any 
= = “SS SSSayaIta ume during this experiment. 
a e . . . 

Sa eetecees Microscopic Examination 
tg Si ian Histologic sections of the indi 
= — ' - vidual) gastrocnemius muscles re 
Po Sct ctcses -t= vealed no striking variation be 
REA cS ees re eS rese tween the treated and untreated 


muscles. The sections were prepared 
Ss = and examined by the Pathology De- 
partment of Michael Reese Hospitai. 
The pathologist had no knowledge of which of the muscles had been treated. 
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No 
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The findings were as follows: cross striations were generally clear; muscle 
columns were focally separated; the nuclei were increased and concentrated 
at the periphery and there was an apparent increase in young fibrous con 
nective tissue with focal replacement of muscles. Most of the muscles, 
both treated and untreated, were shrunken. Some fatty infiltration and 


vacuoilzation were also observed. In six of the nine dogs given mild 
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TABLE 2 Heights of Normal Gastrocnemius Muscles 

Number Number 

of Dog Left Right Difference of Dog Left Right Difference 
l 13.9 Gm 144.3 Gm 0.4 Gm. 7 57.2 Gm 55.7 Gm, 1.5 Gm. 
? 16.6 13.4 3.2 & 50.8 30.5 0.3 

3 24.6 £55 1.1 i) 27.4 290) 1.6 

} 20.4 £15 : 3 10 10.5 10.2 0.3 

> 62.1 64.0 1.9 11 26.1 25.6 0.5 

6 OO.0 62.0 20 


therapy, the treated muscle showed somewhat less extensive changes with 
minimal alterations. In one dog the untreated muscle also appeared to be 
less than usually atrophied, while in two there was no difference between 
the treated and untreated muscles. 

In the two animals that received infra-red) radiation before electrical 
stimulation, both the treated and untreated muscles showed marked differ 
ences from all other sections. These sections exhibited a distinct increase 
In interstitial tissue, along with some cellular foci, calcium deposits and mus 
cle giant cells. In one the untreated muscle showed more extensive atrophic 
changes than the treated muscle, while the muscles of the other dog showed 
no such atrophic changes. The histologic sections from both that had re 
ceived stimulation on both limbs showed focal loss of striations and some 
focal swelling. 

Neural serial sections contirmed the gross observation that in all cases 
contact was established between the distal and proximal ends of the sec 
tioned and sutured setatic nerves. No differences were noted between the 
right and left sciatic nerves of the same dog or between the sciatic nerves 
of all the dogs. 

Discussion 


In drawing conclusions from this study, one must not lose sight of the 
fact that the etiology of the paralysis here is wholly different from that en 
countered in human poliomyelitis. Because of the impracticability of pro 
ducing poliomyelitis ino most experimental animals and, of course, in the 
human, a method such as here followed is the only approach left for in- 
vestigation, 

From our results it is impossible to conclude that electrical stimulation 
has any detinite value in preventing or delaying the atrophy of canine 
gastrocnemius muscles paralyzed by sciatic nerve section. 

\Ithough microscopic examination of the muscle sections revealed no 
marked changes, the slightly iesser degree of atrophy in the treated limbs 
of six of the nine dogs receiving mild therapy, may be suggestive. There 
was no difference at all in muscles of two of the remaining dogs and in the 
last animal the untreated muscle showed even less atrophy than the treated 


muscle. Muscle changes ‘were noted, however, in the two dogs receiving 
infra-red radiation before electrical stimulation. Whether these changes 


were of increased degenerative or of a regenerative nature is very difficult 
to decide. The nature of these changes might well be further investigated. 
The two dogs in which both gastrocnemius muscles were stimulated, in show- 
ing muscular changes, loss of striation and focal swelling regardless of the 
varied strength of current used, gave no indication of retarded damage io 
muscle tissue. 

Since the sciatic nerves showed no histologic changes and good contact 
between the distal and proximal ends of the nerve was established, it can 
not be concluded that the slightly less pronounced muscular changes in some 
of the treated limbs were of a neurogenic nature 
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While our results in revealing no evidence of significant improvement of 
paralyzed muscles by the galvanic and faradic currents corroborate the find 
ings of most other investigators who have used mild stimulation, the fact 
remains that clinical improvement has been reported. Therefore, we would 
suggest that further experimental studies be carried out in monkeys who, 
because of their susceptibility to the poliomyelitis virus, can be subjected to 


paralysis equivalent to that in man. 
Summary 


1. A series of experiments on dogs was undertaken to determine the 
therapeutic value of electrical stimulation of paralyzed skeletal muscles. The 
paralysis was produced by sciitic nerve section. 

2. Paralyzed muscles did not respond to the faradic current in any case. 
The treated muscles showed no less loss of weight than the others, but in 
six instances out of nine there was slighly less pronounced histologic evi 
dence of degenerative change. The untreated muscles exhibited a greater 
responsiveness to the galvanic current than the treated muscles, but both 
became steadily less sensitive to stimulation as the experiment progressed. 

3. Histologic sections revealed no ditlerence in the changes in the sciatic 
nerves of the treated and untreated gastrocnemius muscles. 

4. These experiments lend no clear support to the hypothesis that para 
Ivzed limbs are benefited by electrical stimulation. It still remains to be 
demonstrated whether such benefits can occur in paralyzed limbs in polio 


myelitis. 


Note We are indebted to the Castex Laboratories, Inc., Watertown, Massachusetts, for supplying 
some of the Castex. We are grateful to Drs. M. Corrigan and ©. Saphir of the Department of Pathology 
for their cooperation in examining the histological sections. We are further indebted to Drs. L Katz, 
J. S. Coulter, P. Lewin and A. Verbrugghen for their advice and assistance, 
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ARTIFICIAL HIBERNATION THERAPY * 


M. K. NEWMAN, M.D. 
and 


J. M. BERRIS, M.D.+ 
DETROIT 


Heat and cold as therapeutic aids have a venerable place in medical his- 
tory. When man discovered fire, he incidently found a new means of treat- 
ing his infirmities; and much has been written since ancient times until. this 
very day upon the therapeutic application of sustained heat. Similarly, the 
use of cold has a prehistoric background, and was employed in the treatment 
of disease throughout the Middle Ages. Its uses from that time until quite 
recently have been simple and uncomplicated. 

Perhaps one of the earliest advocates of “erymotherapy” was Michael 
Savonarola,’ who in 1450, claimed cures of fevers by cold baths and drench- 
ings. Later in the seventeenth century, Sir John Floyver,’ published a “H1s- 
tory of Cold Bathing” in which he attributed the disuse of cold bathing as 
the cause of many diseases. Simon Andre Fissot,’ one hundred years later, 
recommended the cold bath for nervous diseases, epilepsy and bilious fever. 
Benjamin Rush! in 1794 used cold water in the treatment of rheumatism, 
gout, vellow fever and measles. Winternitz'! found cold water as etheacious 
in controlling an influenza epidemic as quinine. 

Recently low body temperatures have been used in the treatment of 
tumors, particularly cancer. Fay and Smith* first applied this method for 
the alleviation of pain in intractable cancer. Their microscopic studies dem- 
onstrated a definite deleterious effect upon certain embryonal cells when 
local or general temperatures were reduced below 95 F. This work was 
the result of an observation on the part of Fay,’ who in studying body tem- 
peratures on a neurologic dermatomere plan, noticed that the extremities 
were of a lower temperature than that of the trunk. 

Coley and Higinbotham,? Mason,® Geschickter and Copeland’ noted that 
metastatic bone tumors of the hands and feet were quite rare, and usually 
of low grade malignancy. They also observed that the distribution of can- 
cer occurred more frequently about the trunk and pelvis than it did in the 
extremities. -luggins and Noonan’ demonstrated that red bone marrow, 
which has properties similar to an embryonal type of tissue, disappears from 
the tails of rats under ordinary environmental temperatures. When the dis- 
tal portion of a rat’s tail or the feet were amputated, and then implanted in 
the abdominal cavity of the animal, the red bone marrow persisted for a 
long time. Smith produced many malformations and monstrosities in low- 
ering temperatures during the early stages of chick egg incubation. 

Troedsson,” deduced that body temperatures below 95 F. were not dan- 
gerous, but compatible with life in rabbits. This was an observation made 
at the time when Fay found low body temperatures to be compatible with 
human life. 


‘ 


Our interest in “artificial hibernation” or “erymotherapy” resulted from 
research as well as clinical studies in the field of artificial fever therapy. 
We felt that physiologic factors which are important in maintaining body 
equilibrium during a fever treatment are in a sense similar to those which 


* Read at the Nineteenth Annual Session of the American Congress of Physical Therapy, Cleveland, 
Ohio, September 3, 1940. 
t Deceased, August 1940, 
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In our earlier method of inducing hypothermic states, we ised a regulat 
hospital room of 11 by 14 by 10 feet dimensions. The windows were sealed 
\ vestibule was constructed utside the room door to prevent cold) losses 
When the floor nurse or intern were required, a signal arrangement sum 
moned then Nurses were emploves eight hour shifts and were reheved 
every two hours Phe temperature of the sealed room was lowered by means 
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vinator Corporatn For the ce s recording of body temperatures 
in electric resistance thet meter of the Alnor tvpe with rectal electrode 
was used 

In the preparati he ent thorough diagnostic survey Was 1 le 
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servation during treatment \ ( sing ene Was viven ro nel be e 
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it was possible to dispense with the cold room and air conditioning equip- 
ment. Richards of the Toronto General [lospital, has developed a cooling 
eabinet which operates on the same principle as a heated and humiditied 
fever cabinet. 

Selection of patients was governed by age, previous therapy and _rela- 
tive prognosis. When surgery and roentgen irradiation were no longer 
feasible the patient became eligible for refrigeration. Moribund patients 
and those in the sixth to seventh decade of life were rejected. In general 
the prognosis for life before treatment varied between four and eight weeks. 
\ll the morphine addicts subjected to treatment were young and healthy 
individuals. 


Clinical Interpretation 


Contrary to common belief, patients do not remain unconscious. Most 
of them are able to talk with those about them. They recall both recent 
and remote events. Speech is slow and thick but quite understandable. 
Thought processes are orderly. Patients obtain from 12 to 15 hours of sleep 
daily while under treatment. In men the growth of beard in a 3 to 5 day 
interval corresponds to that of a normal 24 hour growth. Some difficulty 
in swallowing is present, but it is possible that this is the result of trauma 
incident to the insertion of the nasal catheter. Micturition occurred regu- 
larly irrespective of sex. Only one patient had a definite bowel evacuation. 
Vomiting occurred in several cases but only after instillation of paraldehyde. 
\mnesia of events during treatment was evident once consciousness Was 
regained (table 1). 

Ikxamination of the blood was carried out daily on all patients before, 
during and after treatment. Invariably the total red count rose during the 
first two days. This is accompanied by an associated hemoglobin rise and 
is undoubtedly a hemoconcentration due to dehydration, which is not ob- 
viated by fluid intake. The size and shape of the red blood cell was infre- 
quently altered. Repeated treatments were not conducted; hence, the premise 
of Smith that actual anemia results could not be verified. Variation in red 
counts of two million cells per cubic millimeter were observed. 

The white blood cells were constantly increased during and immediately 
following treatment, reaching a level of 15,000 to 20,000 in number. These 
observations are similar to Smith’s, who explained the phenomenon as pos- 
sibly due to an accumulation of white cells in the smaller vessels through 
increased circulation time. The differential count was not abnormal. 

In one case a total white count of 1300 was only slightly elevated dur- 
ing treatment. In this patient a type IL blood became type IIT during treat- 
ment. An attack of acute hemorrhagic pancreatitis made it necessary to 
stop treatment. This may have been in some way responsible for the change 
In type. , 

(Observations were made daily on the nonprotein nitrogen. In a few cases we 
studied the urea nitrogen as well as the chlorides, creatine, calcium and phos- 
phorus and blood sugars. Five patients demonstrated rapid rises of the non- 
protein and urea nitrogen during or immediately following treatment. We 
feel that a rapidly rising nonprotein nitrogen is a definite indication to stop 
treatment. Dehydration is apparently not a factor because the other blood 
chemistry components were not elevated. Smith does not make this ob- 
servation; he finds no nitrogen retention. 

No appreciable effect was evident on blood chlorides. Elevation and 
diminution of chlorides occurred with equal frequency. Dehydration, how- 
ever, does occur, and the introduction of saline solution materially aids the 
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1. Summary of Fourteen 
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Diagnosis ment 
Gastric cancer. Local 120 
extension. Exploratory hrs 
confirmation. Local tu 85-88 
mor mass. F 
Primary cancer leit 
breast. Metastases to 108 
ribs, pelvis femora. hrs 
Generalized bone pains 85-88 
\denoca by biopsy 3 
Primary cancer liver 110 
Larve right upper hrs 
quadrant mass \de- 85-88 
noca by biopsy F. 
Cancer left ovary pan- 110 
hysterectomy X-ray hrs 
Generalized abdominal 88-90) 
metastases I: 
Primary cancer of re¢ 120 
tosigmoid, marked hrs 
weight loss and = an 85-88 
emia Large friable | 
mass in rectum 
(,astric cance! Large 82 
abdominal tumor mass hrs 
4+ week prognosis. Un- 85-88 
able to take more thar I 
1-2 oz. fluid. Edema 
and general ascites 
Cancer sigmoid It 72 
operable with metas- hrs 
tases to rectal shelf and 85-88 
abdomen. Pain and de- | 
bility 
Hodgkins disease 3 42 
vrs. Generalized adeno hrs 
pathy. Pel Epstein 83-86 
ver Severe anemia IF 
Positive biopsy 
Cancer right’ breast 42 
Metastases to both hrs 
lungs and nodes 
Hemangioendothelio- 24 
ma of left shoulder hrs 
with much blood ooz 48 
ing. Terrifice pain in hrs 
shoulder. 4-5 grains 
morphine. Secondary 
_anemia. 
Morphine addiction. 6 30 
grains 1. v. daily hrs. 
83 F 
Morphine addiction 72 
Morphine dilauded hrs 
10 gr. cocaine 2 85-88 
gers. Barbital 10-20 F. 
grs. Hyoscine 1/50 
er 
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Patients lreated by General Refrigeration 
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patient. Creatinine rose with treatment and fell upon its discontinuance. 
Calcium and phosphorus determinations were inconclusive. Observations on 
blood sugar failed to show any appreciable variations. Carbon dioxide con 


tent of the blood was of no significance. 

The total output of urine corresponded to within a few drams of the 
total fluid intake. The urine temperature was constantly one to two degrees 
below the rectal temperature. Its specific gravity depended upon fluid in- 
take. No evidence of kidney damage was manifest since cells and casts were 
absent. Chemical analysis of urinary constituents failed to show anything 
unusual. 

The circulation has not been adequately studied in this series. Oppen- 
heimer® noted that the rate of circulation was nearly doubled in the periph- 
eral vessels. Blood pressures were obtainable in only thirty per cent of 
our patients. Systolic pressure was invariably below eighty. Diastolic pres- 
sure was only rarely obtained. The peripheral radial pulse was palpable 
in an equally small percentage. Dorsalis pedis and posterior tibial pulses 
were seldom palpated. Venipuncture was difficult due to constriction or 
collapse of the veins. 

Basal metabolic studies were entirely unsatisfactory. Normal or only 
slight reduction in rates were obtained. The cooperation of patients was 
poor due to their inability to hold the rubber mouthpiece. Geiger’ found 
the metabolism to be depressed by continued low body temperature. 

Skin temperatures were reduced to 18-23 C. in the extremities. Trunk 
temperatures corresponded closely to rectal temperatures. Acrocyvanosis was 
generally present and corresponded to the extremely low skin temperatures. 

Klectrocardiographic studies revealed only a sinus” bradycardia and 
slurring of the QRS complexes. PR, ORS, and RT times were generally 
prolonged. No cardiac damage occurred as evidenced by normal curves fol- 
lowing treatment. Kossman" found abnormalities of the T-wave and _ fre- 
quent auricular fibrillation. No fibrillation occurred in our 14 cases (table 2). 


TABLE 2 Electrocardiographic Studies of Str Patients Given General Hlypothermy. 


Electrocardiogram 


Case Changes Skin Temperatures 
:. €e Sinus bradycardia Marked fall, mostly in 
ORS complexes slightly extremities. 
slurred. 
4. M.H Sinus bradycardia Extremities 19-23 C, 


2 RS time pre rhe mnved 


6. M.D. Normal. Somatic tremor, 
J: eau , Normal curve. 
ll. F. M. Sinus bradycardia. 


12 C.-W. Normal curve. 


Local Refrigeration 

The technic of local refrigeration is relatively simple. It requires a few 
feet of coiled rubber tubing or some applicator for insertion into the body 
cavities. This method may prove of considerable value. Elaborate apparatus 
is unnecessary, the required articles costing very little. ‘The remarkable 
relief from pain in five or six patients obtained by this simple means indi- 
cates a possibility of utilizing it as home treatment (table 3). 
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pump, applicators designed t t ected body cavities oF surfaces, and 
plenty of ice \ sed circuit is then constructed with the pump, rubber 
tubing and the applicators, the latter in contact with the concerned surfaces. 
; an + * - + 25 + : ‘ = 7 . h > 
Ice water circulating at temperatures of 99 U 4) F. will then produce the 
necessary retrigerautiol he following two examples illustrate the value ot 
topical retrigerat 
CASE 1 | ge 5 S stases he spine ind ribs, with excruciat 
ng pains I Sis the extremities \fter three lays 
of treatr } nt ihe | t t Was a T . > legs and 
a tually s 1 My | s He live con t five m nths Re 
cu . h th ipplicat ce bags 
Case 2 kK. W ge 34, s sions the ribs and pleura. The pain 
was a s " WV ith s treatment, all pain had disappeared, 
and the pati t } S ~ ‘ e pregnant \ing treatment 
\ theray S P hi 
Discussion 
| — t ley trot } } } : wn | 
t\ 1 g e mstrated that humans can be maintained at 


of research has been opened Nat ears of intensive stu 

to determine the ects of cold on the body Such stt 
“ag : ae a ; 

conducted indicate that no profound changes occur 1M the 


istrv. or urine. 


the pathologic exa 


efinite regressive changes, however, 


nation of tissues that have been sul 


low bodily temperatures 1 rmerly thought incompatible with life. a new vista 


dy will be required 
idies as have been 
blood. blood chem- 
may be evident in 
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peratures. [ain is certainly relieved. By local application of cold, it 1s now 
possible to institute home therapy for those afflicted with hopeless metastases. 

It must be pointed out that a definite hazard exists in carrving out so 
formidable a procedure. This is especially true when the mortality statistics 
are considered. Fay and Smith make litthe or no mention of deaths during 
or immediately after treatment. Richards!’ had one fatality in connection 
with a morphine addict, but the cause of death was not determined. Vaughn’ 
cites no fatalities during hibernation, but his charts indicate three deaths 


in six cases over a 1-7 day period. In our experience with fourteen cases, 
we noted two deaths during treatment. The cause of death in the first was 
probably a circulatory collapse. No autopsy was performed. The other pa 


tient had definite broncho-pneumonia on postmortem examination. In an 
other patient acute pancreatitis developed at cessation of treatment with 
death ensuing three days later.'* Postmortem examination showed extensive 
fat necrosis in the abdominal cavity. When pulmonary metastases are pres 
ent, the patient is more likely to develop pneumonia, as occurred in one pa 
tient with a carcinoma of the breast and lung metastases. We therefore feel 
that only hopeless cases should be treated with general refrigeration because 
of the formidability of the procedure. 

Most dramatic and hopeful results occur in morphine addiction. One 
addict with a painful shoulder cancer and two true addicts were treated with 
general refrigeration. Observations indicate that withdrawal takes place 
during hibernation as is evidenced by the severe muscle tremor and rest 
lessness. ‘These patients awaken with sore muscles, diarrhea, abdominal 
cramps and nervousness, but well satisfied not to have to continue the drug. 
The longest period of observation has been six months with no reversion to 
morphine. Certainly, extensive studies in psychiatric institutions are war- 
ranted to determine the value of hypothermic states for addiction and psy- 
choses. 


Summary 


1. Eleven patients with hopeless metastatic carcinoma and three ad- 
dicts were treated with general refrigeration. Six patients with hopeless 
metastatic carcinoma were treated with local refrigeration. 

2. Treatment time varied trom eight to one hundred and twenty hours 
at temperatures below && FF. Local treatments were carried out for two to 
three weeks at a time. 

3. Determinations of basal metabolic rates, blood chemistry, hemato 
logic studies, kidney function, and electrocardiographic studies and skin tem 
peratures were carried out. 

#. Rehef of pain occurred for varying periods of time in patients sub 
jected to general and local refrigeration. Regressive changes in tumors were 
noted with local refrigeration. Narcotics generally became unnecessary when 
relief occurred. . 

>. Two fatalities occurred during treatment, death being due to cir- 
culatory collapse and pneumonia. Mesenteric thrombosis and acute hemor 
rhagic pancreatitis seemed to result from treatment. 

6. Morphine addiction appears to respond favorably to generai refrig- 
eration. 
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Discussion 


Dr. Albert Mueller (Springtield, Ill): 
I was very much interested in the paper 
which has just been read by Doctor New- 
man because our work in Springfield fol- 
lowed along approximately the same lines 
We produced general hibernation fourteen 
times in our series. Two patients were 
treated with local cold alone. Six patients 
were treated with a combination of local and 
general cold. One patient was treated with 
a combination of X-ray and general cold 

Local cold was applied by means of special 
applicators into which we circulated retrig 
erated water. General hypothermy was pro- 
duced by applying external cold in the form 
of ice packs, ice bags and cold water. Our 
method of narcotizing patients in prepara- 
tion for the hibernation treatments varied 
a little from ‘that of the authors, in that we 
used a good many things and eventually 
adopted nembutal which was given intraven- 
ously and intramuscularly. However, occa- 
sionally we found that it was necessary to 
supplement narcosis with insulin. Our ex- 
perience with insulin, sugar, adrenalin, and 
cold checked with the animal experiments 
reported by Britton, Dworkin, Cassidy, and 
Suomalamen. 

The physiology of local cold has been 
fairly well established by Bazett, in 1936, in 
“Principles and Practices of Physical Ther 
apy,” Vol. 1. At least, our clinical observa- 
tions seemed to substantiate the material set 
forth in Bazett’s article. We have not made 
any depth measurement studies because out 
results with the local cold treatment of ac- 
cessible, malignant lesions were not encourag- 
ing. Local refrigeration was used alone, 
and in combination with general hypothermia 
for periods as long as 500 hours at tem- 
peratures of 48-50 F While we observed 
cellular necrosis by repeated biopsy of the 
treated tumors, it is questionable whether 
cold applied locally has more than a super- 
ficial effect. However, we agree with the 


authors that the application of cold apphi- 
ances did relieve intractable pain. 


Our technic varied somewhat, in that we 
kept our patients narcotized during the full 
period of treatment. The entire period of 
the treatment was accompanied by total am- 
nesia. We also noted an increase in white 
blood cells during treatment, Our greatest 
increase was 37,000. We did, however, find 
a rather marked differential change in ‘hat 
there was a marked increase in neutrophils, 
and a decrease in small lymphocytes. 


\ll of our patients showed abnormal uri- 
nary findings in catheterized specimens. The 
urine commonly contained albumin, acetone, 
and casts. We believe that nitrogenous 
wastes are piled up in the blood stream in 
proportion to the amount of hydration ot 
the tissues. We found that the N. P. N. 
and urea N. content of the blood was not so 
great when 2000 cc. of fluids was introduced 
parenterally. Even with the fluids there was 
a consistent rise in nitrogenous wastes in 
the blood, both N. P. N. and urea. nitro- 
gen. 

Basal metabolism studies were very unsat- 
isfactory in our work. We recorded basal 
values of minus 30 and positive values of 
plus 6 during the height of the hypothermy. 
Our observations were made by means of 
an anesthetic mask. We had one death un- 
der treatment. Autopsy findings revealed 
general carcinomatosis with invasion of all 
the vital organs including the brain. One 
of our patients developed a chest condition 
from which she recovered after a stormy 
convalescence. ‘ 


We are not in agreement with the authors 
regarding the efficacy of general hibernation 
in morphine addiction. One such patient 
came under our care, and received two ses- 
sions of hypothermia. On leaving the hos- 
pital she continued to use morphine to the 
extent of 2 grains per day until her death, 
































DISCUSSIONS 


Dr. Madge C. L. McGuinness (New 


York): For crymotherapy at Lenox Hill 
Hospital we followed the original technic 
of Fay and Smith. We had a committee 


consisting of two surgeons, an internist, a 
patholog rist, a neurologist, a physic al thera- 
peutist and the secretary of the medical 
board available as consultants. 

Twenty-eight patients had 2900 hours of 
refrigeration under 90 F., in 67 sessions. 
Two patients had 79.6 F. for 2 hours. All 
of these had had everything possible done 
previously, and were treated here for in 
tractable pain. Of these 22 had carcinoma, 
] sarcoma, 1 melanoma, ; leukemia, 1 was 
a morphine addict and one was a schizo- 
phrenic. The findings of the various ex- 
aminers were published in the Bulletin of 
the Academy of Medicine and discussed 
at the Eastern Session of the Congress, in 
April, 1940 

The temperature readings are 
larly interesting and were rather 
to obtain as the patients seemed 
having something done and to be 
They received hourly feedings, various 
sedative drugs, the ice bags were being 
put on or taken off, the stomach was 
washed out twice daily, they were cathe- 
terized every 12 hours and the blood pres- 
sure was taken frequently. Most patients 
moved, shivered, tried to turn, attempted 
to remove the restraining hand and foot 
bands and were in constant tonus. Espe 
cially the vaseline gauze over the eyes 
was a source of worry. As they have coma 
vigil, ulceration of the lens was prevented 
by instilling castor oil in the eyes and by 
applving the vaseline gauze outside. 


particu- 
difficult 
always 
active. 


Local skin temperatures varied from 13 
to 23 degrees below taken at 


those room 
or ward temperature. Urine falling on the 
thermometer was 1 or 2 degrees below the 
rectal temperature. Bodily temperature 
rises at first, during induction, 1 to 1% 
degree. After the treatment, it again rises 
to 100-101.5 and this may last for two or 
three days, and as the patient has a 


clothes because 
protected against 


tendency to throw off the 
of this, he should be 
catching cold. 

The pulse never went below 50 whatever 
the temperature. The blood pressure at 
first and later fell. Peripheral vaso- 
constriction was marked making venti- 
puncture impossible. Oscillometric read- 
ings were reduced or absent showing a 
high degree of tonus. The shivering was 
general, especially at 97 to 95 F. It has 
been said that shivering ceases at 95 F., 
however some continued to shiver right 
down to 80 F. Remarkable to relate, there 
was no Raynaud's syndrome. 


rose 


Sedatives were not required after the 
second or third day in the addict which 
offers a suggestion for the withdrawal 
treatment in other cases. VParaldehyde 
was early discontinued because of gastric 
distress. 

The 


several 


average patient is rather 
after the treatment, has no 
recollection of what has happened but vol- 
unteers the information that his hands and 
feet tingle and this may last a week. He 


days 


hazy for 
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also states that his pain has gone and this 
may last a week or more. However, 
eventually, the pain returns, perhaps not 
so severely, perhaps not in the same place, 
but pain was complained of one to eight 
weeks after a course. 

Of the 28 patients, 19 


too 


died_— one of 


shock in the crymotherapy room with a 
rectal temperature of 97.5 F. One, the 
schizophrenic, on the ward, eight hours 


later, of dilatz ition of the stomach and 
aspiration pneumonia. One died seven 
days later of pneumonia and 16 lived from 
5 weeks to four months, while several 
were still alive in September, 1940. Now in 
February, 1941, one year since the work 
was begun, all have died. 

Qf the six cases treated locally for relief 
of intractable pain, the pain was kept un- 
der control as long as the cold was ap- 
plied but returned when the cold was re- 
moved. One patient at first had relief but 
unfortunately the lesion opened into the 
lungs and this proved fatal. From these 


few cases we can make no deductions. 
Time will tell. Dr. Newman seems to 
have had better luck and to manage his 
work better, a least, up to this time. 


Dr. L. B. King (Hot Springs National 


Park, Arkansas): I would like to ask a 
question as to how they account for the 
increase in the circulation time of the 


How 


blood under crymotherapy. 
explain it physiologically ? 


Dr. Louis B. Newman (Chicago): Al- 
though cold therapy may date back to the 
Middle Ages, scientific therapy is rela- 
tively new. By scientific cold therapy, I 
mean therapy as practiced by our essay- 
ist and a limited few throughout the coun- 
try. Their’s has been scientific investiga- 
tion worth emulating and worthy of 
everyone's attention. I was very glad to 


do they 


have heard the paper and the discussions 
on the subject. 
Now, let’s not take too hopeless an at- 


titude insofar as the results of cryotherapy 
in the treatment of carcinoma are con- 
cerned. Let us analyze the type of cases 
that have been treated. These were the 
very moribund and hopeless types. Sur- 
very, X-ray, radium had been tried but 
the patients were incurable. As a last re- 
sort, cryotherapy was tried. We cannot 
and must not expect too much. We are 
not going to cure these patients at least 
with our present methods, particularly in 
those who have generalized metastases or 
carcinomas in inaccessible locations. How- 
ever, it is very interesting to note the va- 
rious physiologic changes that take place 
with cold therapy. 

As I understand the basis of cryother- 
apy, it is that due to the fact that carci- 
noma cells are young, immature cells, they 
are more sensitive, that is less resistant 
to the effects of physical methods, and 
certainly cryotherapy is a physical meth- 
od. We do not know that certain changes 
take place in these cells which in some 
instances can be demonstrated histologi- 
cally, as very ably demonstrated by Drs. 
Fay and Smith of Temple University, Also 
certain changes probably take place in all 
of the physiologic processes of the body. 


tare) 
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THE EFFECT OF ARTIFICIAL FEVER UPON 
LIVER GLYCOGEN * 


LUCILLE LOSEKE, M.D. 
and 
MILLARD F. GUNDERSON, Ph.D. 
Department of Pathology and Bacteriology, University of Nebraska, 


College of Medicine, Omaha 


OMAHA 


In studying the effect of artificial fever upon rabbits, it was observed that 
the blood sugar rose with an increase of the animals’ temperature. Since the fever 
did not cause dehydration, it was improbable that the increase in the blood sugar 
was not due to a reduction in the water content of the blood. An additional fea- 
ture of the same tenor was the tall in the leukocyte count after hyperthermia. 
lor this reason it was resolved to esti ate the amount of glycogen in the liver 
of rabbits which had been subjected to artificial fever. 

Nine animals were so used and killed immediately in order to obtain the 
liver for glycogen determination. Four control animals were also killed. The 
liver was removed and the glycogen content estimated. .\nimals used in this 
work had the same preliminary care as rabbits used in the previous experiments. 
Their last feeding was at the regular meal time the day before the experiment. 

In this connection it may not be amiss to point out that Jacobsen, Hosoi, 
and Kiyoshi! used a special histologic technic to detect the effect of artificial 
fever upon liver glycogen in animals and found that the liver glycogen was 
decreased. Some of the liver tissue which thes examined contained no de- 
monstrable glycogen, but quantitative estimations of the actual amount of glycogen 
present were not made. 

Histologic changes in the parenchymatous organs produced by artificial fever 
have also been studied by von Haam.* He found both depletion of glycogen and 
degenerative changes in the liver, but he noted that the areas of degeneration and 
glycogen depletion were not identical. There were areas of necrosis in the liver in 
which the glycogen was not depleted. 


Methods 


Blood sugar determinations were made of the blood of all the rabbits used. 
Both Folin-Wu tungstate blood filtrates and Somogyi zine filtrates were used to 
estimate the true sugar values. .\ccording to Somogyi’ the zine filtrates give the 
true sugar values of the blood, while with other filtrates the sugar values are 
made higher by the presence of non-sugar reducing substances which are not 
precipitated by tungstic acid. Somogyi has checked the validity of these state- 
ments by fermentation tests in which the non-reducing substances can be quan- 
titatively estimated after the sugar in the blood filtrate had been fermented. 

The animals were killed by a blow on the head in the early part of the after- 
noon. This time was chosen because it was known that the rabbits which had 
fever would also be killed at that time of day after having received five hours 
of heat. The liver was immediately taken from the animals and placed in the 
hot 60 per cent solution of potassium hydroxide. The entire operation from the 
time the rabbit was killed and the liver was dropped into the hot caustic solution 
did not exceed one minute. The mixture was placed in a hot water bath and 


* This work was made possible by the Fever Therapy Research fund 
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boiled tor three hours in order throughly to digest the liver , 


Ptlueger’s 
tor glycogen extraction and hydrolysis was used 


method 


Animal Observations 


sugar values from. the 
varied from 6.4 mg./ 100 ce. to 
8.25 mg./100 ce. for rabbits G-S8, G-10, and G-11. 
whose initial blood sugar was high tl 

of blood. The blood sugar data 


d Sugars The ditterence between the true 
zine filtrates and the tungstic acid filtrates 


In the case of Rabbit (1-9 
ere was a ditterence of 20.9 mg. 100 ex 


is found in 


the glycogen had all been hydrolyzed to 
vlucose, the ; number of Gam. of glucose in 100 


Gm. of liver 
multiplied by the 


the liver. The livers of rabbits G lveogen while the 


amount present in the other two 


he average values 


I 
found by other workers Set 


} rrr ty 
determination 


Pilil 


four 





preliminary fever applications 

1 - 
showed the rise in ice between tungstate and zinc filtrate 
blood sugar values 


ns “¢. IS very mnconsistent, as is seen in table 3. 
lhe amount of ; a 


unt oO tissues after rabbits had been 
given artificial fever 1 








ARTICIFIAL FEVER AND LIVER GLYCOGEN — LOSEKE, ET AL 


Tare 4 liver Glycogen Estimations of Rabbits Killed After live llours of 
Artificial lever 


Glycogen Actual 
as Glucose Glycogen 
Gm. /100 Gm Gm./100 Gm. 


2.0 1.854 
2.24 2.08 
0.0 0.0 

0.377 ().3-47 
0.0 0.0 

3.43 3.18 
0.12 O.11] 
0.124 0.115 
0.132 0.121 


Liver Glycogen. In considering the liver glycogen measured in terms of 
glucose, a decrease of glycogen is generally noticeable in the liver of those rabbits 
which had had fever. The livers of Rabbits G-14 and G:-16 contained no detect- 
able glycogen, according to our methods, while the glycogen content of the liver 
tissue of most other rabbits was greatly reduced. With the exceptions of G-12, 
(3-13, and Gi-17 in which the evidence of decreased glycogen is rather indefinite, 
none of the livers of rabbits which had had been subjected to fever contained 
as much glycogen as these from untreated rabbits. 


Discussion 
Several causes for the rise of blood sugar during fever may be surmised. 
The factors which may be concerned are: the effect of stimulation by the nervous 
system; the possible effect of asphyxia, and the effect of hormones such as insulin 
and adrenalin. Another possible factor is the rise in the metabolic rate. Further- 
more, the initial high blood sugars in some instances may be due to excitement 
of the animals caused by handling them and tying them down. In the case of 


excitement, however, the stimulation of the rise in blood sugar is due to the 


effect of the nervous stimulation upon the glycogenic function. Stagnation in the 
blood stream caused by fever promotes vasodilation, increases capillary permea- 
bility, and the resulting tissue asphyxia may stimulate the adrenal glands. This 
is the opinion of Freeman, Morrison, and Sawyer.” On the other hand, the in 
creased metabolic rate creates a greater need for available glucose in the blood 
stream. This causes either stimulation of the nervous system or some effect 
upon the hormonal mechanism by which the glycogen is broken down to glucose 
to supply the metabolic tissue requirements. 

In case of fever, unexpected demands for larger quantities of giucose in the 
blood are made because of the increased metabolic rate. Bischotf, Maxwell, and 
Hill’ have made studies upon the phosphates of whole blood during hyperthermy 
and report that the inorganic phosphates of the whole blood decrease during that 
state. From this it is concluded that glucose utilization increases for inorganic 
phosphorus of the blood’ stream decreases when glucose utilization in the tissues 
increases. Somogyi explains the phenomenon in the following manner. Since 
the rate of glucose utilization increases during fever, the rate of glycogen break- 
down in the liver is increased to such an extent that it overshoots its mark and 
results in hyperglycemia. In other words, the glycogenolytic function of the 
liver is overstimulated. With this overstimulation the glycogen of the liver is 
depleted. Somogyi found ketosis to be an effect of hyperthermy, and from this 
as from the increase of blood sugar he inferred depletion of liver glycogen. 

Hasch* found that blood sugar levels were higher during acute febrile con- 
ditions and thought that toxic products were formed which caused this effect. 
He noticed that sugar tolerance in acute febrile diseases resembled diabetic 
curves. 
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Voit’ observed increased metabolism and a subsequent rise in the protem 
destruction in the body during fever. Ile explained the increase in the protein 
metabolism as due to the quick combustion of glycogen. He thinks the increased 
protein destruction is due to carbohydrate depletion in the cells and suggests 
the ingestion of protein and carbohydrates during fevers to prevent cell destruc 
tion. Von Haam, who studied the effects of fever upon animal tissues, found 
areas of necrosis in the liver which were not depleted of glycogen and other 
areas of glycogen depletion with no degenerative evident changes. 

Phe fact that in most instances the non-sugar reducing substances were 
present in small amounts is evidence that the high sugar values obtaimed in the 
blood of treated animals was not caused by an increase in the non-sugar reducing 
substances. Glutathione, thonine, and creatinine are three of the substances im 
the blood which are non-sugar reducing substances. Somogyi says their total 
may equal 20 per cent of the total reducing substances as determined by ordinary 
blood sugar methods. .\s seen in table 3. often when the blood sugar values were 


very high the non-sugar reducing substances were lower than at previous lower 


blood sugar readings. This may perhaps be explained by the observations of 
Gentile and Scozzari" that the total amount of glutathione in the blood remains 
unchanged during experimental hyperthermy, but the amount of reduced 
glutathione decreases while the amount of the oxidized form increases. 


Summary and Conclusions 


l. In these experiments it has been demonstrated that the liver glycogen 
is depleted during artificial hyperthermy an effect apparently directly re 


] 


sulting from the elevation of blood sugar. 


2. The blood sugar rises during artificial fever, while the non-sugar re 


ducing substances show no consistent change. 


3. The liver glycogen is decreased during artificial fever. 
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THk PRACTICR OF MASSAGE IN CALIFORNIA \ CHALLENGE 


The legislative body of the State of California is about to pass on a bill 


promulgated and high pressured by the Massage Operators’ Guild of Cal 


forma, Which if invoked threatens not only to introduce a dangerous prece- 
dent inimical to the health of its citizenry but to create a deadly wound to 
one of its potential treasure-streams, its undeveloped but fabulously rich 
natural Spas. From those who have the vantage of experience with similar 
situations both here and abroad, there has arisen deep concern and pessi- 
mism at the blindness of any commonwealth or country that would attempt 
to trade its economic and vital resources for the glamour of such a pot of 
porridge. So far as massage itself is concerned no one can appreciate its 
Value more nor wish to condone its abuses less than do we who have carried 
its torch throughout the ages. No one can speak with greater authority, ex- 
perience and tolerance regarding its possibilities and limitations than or 
ganized medicine, because it was she who contributed greatest to its present 
recognition and classic tradition. Thus physicians have been the first. to 
sing its praise but not the last to condemn its abuses; for like other thera 
peutic measures Massage is not a panacea for all ills but rather an adjuvant 
measure of incomparable value when used only under medical supervision. 

Thinking minded persons within the medical profession have ac 
cordingly vored deep alarm regarding the evil and vicious implications of 
this bill introduced into the January, 1941, legislative session of the State of 
California, for the ostensible purpose of regulating and governing that hetero- 
geneous group practicing massage in that commonwealth. This situation 
is especially unfortunate and untimely because no other State more than 
California should be so keenly aware of all the benighted practices that have 
tended to gravitate within its borders in the name of therapy. The evidence 
against the past failures of uncontrolled, unsound and unscientific massage 
and hydrotherapy is today so rich in detail that no one can plead ignorance 
of the serious consequences bound to arise from a situation that) invari- 
ibly must develop when as now, avaricious forces have combined to pro 
mulgate the practice of massage (and hydrotherapy) as an independent dis 
cipline for the cure of disease. The evil arising whenever greed and legis 
lative sentimentality combined to foist on an uninformed public some form 
of practice that by itself was either clearly unscientific or at best an adju 
vant procedure, forms the tragic and bizarre chapter in the history of the 
conflict between charlatanry and conservative medicine. Ievery age has writ 
ten its epitaph over the grave of some departed ism, but the healing power 
of nature and the optimism of life constantly encourage the sprouting of new 
and deleterious weeds that calls for vigilance and restriction by those histori- 
cally informed. 

It is unfortunate not only for California but for the entire nation that 
a glorious State so richly endowed with natural resources which scientifically 
exploited could prove of greatest benefit to countless sufferers, is again be 
coming the eynosure of the intelligent and conservative forces in our land. 
The reason for this les in the sad facet that California for a long time has 
proved the most attractive stamping ground for ali sorts of twilight) prac 
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titioners and cultists imposing upon an uncritical public weird and down 
right dangerous therapeutic measures. Instead of watching with Argus eves 
to protect the health of the commonwealth it has been claimed that the 
State offers many opportunities for the legalization of so-called professions 
that cannot stand the test of truth or even efficiency. 

The present bill bevond any question is an attempt to secure legaliza 
tion for massage under the cloak of which is hidden a sister measure hy 
drotherapy. Stripped of all verbiage the bill amounts to no more and no less 
than the creation of a board of several men supposedly experienced in the or 
dinary routine of massage to control its practice. What is of even greater 
importance is the potential danger contained in the bill of placing into the 
hands of so-called masseurs control over California’s vast medical treasures 
with which that State has been so richly endowed by beneficent Nature. No 
other country or state on this hemisphere has locked within its boundaries 
such unexploited wealth to be obtained from its mountains, thermal springs 
and vast ocean expanse in the form of hydriatic measures commonly grouped 
as hydrotherapy. 

lest it be misunderstood, there can be no question that both measures 
in themselves have full recognition by the organized medical profession, nay 
scientific medicine itself, as therapeutic methods, but with this proviso that 
like nursing they must be applied only when indicated and then in a man 
ner not to cause serious harm. The question naturally suggests itself, who 


is qualified to determine such indications and the manner of application: 
No indication can be established without a thorough and exact diagnosis in 
order to avoid potential dangers resulting from what to many uninitiated 
may appear as an extremely simple procedure. The literature is replete with 
unfortunate cases of deep seated infection or cancerous growths or inflam- 
matory processes of joints due to gonorrhea, syphilis or tuberculosis that 
have been treated with massage by non-medical personnel with grave or even 
fatal results. Is the State of California thoughtlessly going to authorize and 
legalize a body of rubbers to ply their trade without medical control? Are 
the intelligent members of the House of Representatives and of the Senate 
of California so uninformed or naive as to create a new and independent craft 
which throughout the civilized world has at no time been permitted to fune 
tion without the control of the medical profession? Do the legislators not 
realize that a person, no matter how well versed in giving rubs or putting 
persons in the bathtub, is utterly unable to recognize a vast number of dis- 
eases which tax the very ingenuity of experienced and qualified physicians 
and surgeons equipped as they are by long training and with clinical and 
laboratory facilities of the highest order? Is it to be presumed that the legis 
lators by mere enactment of a bill can transform men with a smattering of 
the merest premedical fundamentals into full fledged diagnosticians? When 
ever such assumptions have in past occasions permitted indigenous practt- 
tioners of the ancient art of massage to exploit this field without rational 
restrictions from the medical profession, it invariably gravitated to the low 
est level and made it the butt of all the ironic and satiric quips of a laugh- 
ing world. Who hasn't heard the witty sally: “Id rather he in the arms 


of Massage than fall into her hands”? Who doesn’t squirm at the satiric 
epitaph erected over the imaginary grave of this practice: “Here lies Mas- 
sage — as usual”? 

It is quite true that there are professions allied to scientific medicine 
that in most States of our Union have secured recognition. Nurses, dieti 
tions, physical therapy technicians and others have obtained official sta 
tus, but in no instance have they had the temerity to demand the right 
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of independent action and practice on their own responsibility. Yet men 
with far less training than they, hope to utilize the law making power of a 
State to grant them a privilege due only under the law both written and 
unwritten, to men who after an adequate education have toiled many years 
in colleges, laboratories and hospitals before being granted professional rec- 
ognition., 

\nother danger that the passage of the bill under discussion implies, 
is that three non-medical men constituting the massage board may under 
the wording of that bill feel justified in arrogating to themselves professional 
control over the valuable and vast hydriatic resources with which California 
has been blessed by a benevolent Nature. To illustrate our point, let us ask 
who is going to advise a patient seeking the benefits of a California Spa, 
the board of massage of graduate bath rubbers or the highly trained physi- 
cian in charge of the institution?’ Is there not danger of causing injustice 
to the economic welfare of the State of California when a high pressure 
minority group is placed in the position to exert real or imaginary power 
to the end of possible control of the spas? Accordingly we ask the solons 
of California to consider the weal of the masses rather than the privileges 
of a few self-seekers and to afford protection to their fellow citizens by de- 


feating this vicious bill. 


OCCUPATIONAL THERAPY ASSOCIATION TO MEET WITH 
THE CONGRESS 

The Congress and the American Occupational Therapy Association again 
will join forces to render their next annual conventions of greater mutual 
interest. Both organizations which have so many scientific and other in- 
terests in common have agreed to hold their conventions in Washington 
in The Mayflower on September 1, 2, 3, 4 and 5 next. 

While the two bodies will present their own programs wholly indepen- 
dent of each other, it is believed that there will be ample occasion for an 
exchange of thoughts, so that members of the American Congress of Physi- 
cal Therapy will have all the privileges including that of discussion from 
the floor, the same facilities being accorded the members of the American 
Occupational Therapy Association. This arrangement is believed to be es- 
pecially propitious and timely because of the present interest of all con- 
cerned in the rehabilitation of war casualties. While it is sincerely hoped 
that the American people will aid in the preservation of human liberties by 


giving every moral and material assistance to the defenders of democracy 


without having to go to the extreme of actual participation in battle, we must 
nevertheless be prepared for any contingency, as citizens and as_ physical 
therapeutists, so that any and all forms of rehabilitation should receive our 
full attention. 


As was already stated both programs will be carried out independently, 
but plans are under way to arrange some social and scientific joint sessions. 

Further details will be announced in this section of the Arcuives and it 
is suggested that all who plan to attend our next annual convention and to 
contribute to the combined programs should communicate with our Executive 
Director, Dr. Walter J. Zeiter, at the Cleveland Clinic, Cleveland, Ohio, or 
with the Executive Secretary of the Congress at our Chicago office. 
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Physical Therapy Section of New York 
State Medical Society Annual Meeting 


Tuesday, April 29, 1941 10 A. M 
Hotel Statler, Buffalo, New York, Room 306 


Chairman: Madge C. L. McGuinness, M.D... New 


y ork. 
Secretary Harold J. Harris, M.D., Westport 
1. The Significance of Muscular Balance in 


\cute Disorders of Posture and Locomotion. 
Henry H. Jordan, M.D., New York 

2. Therapeutic Relaxation. Jerome Hl etss, M.D., 
Brooklyn, and Hans J. Behrend, M.D., New York. 

3. Ultraviolet Irradiation oft \utotransfused 
Blood in the Treatment of Acute 
George P. Miley, M.D., Philadelphia 

4. The Role of Spas in Medical Preparedness 
lialter S. McClellan, M.D., Saratoga Springs. 
George G. Martin, M.D.; Joseph A 
Rebbeck, M.D., and Al- 


Infections. 


Discussion: 
FE. Syracuse, M.D.; E. W 
len W. Holmes, M.D 


Dr. Kotkis Honored by Missouri State 


Medical Association 


Dr. A. J. Kotkis has been appointed as Chairman 
of the Special Committee on Physical Therapy of 
the Missouri State Medical Association, by Dr. Cy- 
rus E. Burford, President. The personnel of the 
Committee is as follows 

C. A. W. Zimmerman, M.D.; Frank L. Feiera 
bend, M.D.; William J. Stewart, M.D., and John 


L. Washburn, M.D 


New York Physical Therapy Society 

The New York Physical Therapy Society will 
hold its stated meeting, Wednesday, March 12, 1941 
at 8:30 p.m. at the Hospital for Joint Diseases, en- 
trance 45 East 123rd Street, New York, N. Y. 

The following program is planned 

I. Scienitfic session 

1. Manipulation and Its Place in Therapy. 
lhomas R. Thorburn, M.D., (by invitation) 
2. Technique for Reduction and Ambulatory 
Treatment of Sacroiliac Disp!acements. Demonstra- 
tion and lantern slides. Hillard Travell, M.D., and 
Janet Travell, M.D., (by invitation). 

General discussion 

Closed meeting for members only. 


II]. Executive Session — Impending Legislation. 


The New Jersey Society of Physical Therapy 
Physicians’ January Scientific Meeting 
The monthly session of the New Jersey Society 
of Physical Therapy Physicians was held in Essex 


County at the Academy of Medicine of Northern 
New Jersey in Newark, on January 30, 1941. Two 


scientific papers were presented. The first, “Ile¢ 
tricity in Medicine, Part One,” was offered by 
Dr. Eugene Charbonneau, of East Orange, a pio 
neer in physical therapy. Dr. Charbonneau’s paper 
stressed the clinical value of static electricity, and 
also delivered a scholarly review of low trequency 
currents in therapy. The second paper, “The 
Combined Physiotherapeutic and Medical Man 
agement of the Allergic Syndrome,” was_ pre 
sented by Dr. Robert F. Dow, of Paterson. It 
emphasized the physical findings in allergy, and 
showed the ameliorating influence of ultraviolet 
diathermy on the 


and short wave allergic 


t pis ides. 





Lectures on Infantile Paralysis at Vanderbilt 
University Sponsored by National Founda- 
tion for Infantile Paralysis 
In April a series of six lectures on Infantil 
Paralysis by outstanding medical authorities will 
presented at Vanderbilt Nashvilli 
These lectures are sponsored by tl 


University, 
Tennessee. 
National Foundation for Infantile Paralysis, M 
Basil O'Connor, President of the Foundation, ar 
nounced. 

Dr. Ernest W. Goodpasture, head of the Depart 
ment of Pathology at Vanderlilt is supervising th 
arrangements and said that eminent authorities from 
all parts of the country would be brought to the 
University to give the lectures which have bee: 
designed to cover thoroughly the entire field of thi 
disease. 

The schedule as arranged by Dr. Goodpasture ts 
as follows: 

\pril 7, Monday, The History of Poliomyelitis 
(Vrogress of the knowledge of the disease up 
the present), by Paul I. Clark, Professor of B 
teriology, University of Wisconsin School of MM: 
cine ; 

\pril s, Tuesday, The Etiology of Pohomvyelitis 
(Including its relation to diagnosis), by Chari 
Armstrong, Senior Surgeon, U. S. Public Health 
Sery ice 

\pril 9, Wednesday, Immunity to Poliomyelitis 
(Including Serum, Therapy and Vaccination), |) 
Thomas M. Rivers, Director, Hospital of the Re ( 
feller Institute for Medical Research ; 

\pril 14, Monday, Pathology and Pathogenesis 
of Poliomyelitis, by Ernest Il Goodpasture, | 
fessor of Pathology, Vanderbilt: University School 
of Medicine ; 

April 15, Tuesday, Epidemiology of Poliomye!tis, 
by John R. Paul, Yale University School of Med 
cine; 

\pril 16, Wednesday, Treatment and Relhialy ita 
tion of Poliomyelitis Patients, by /rank Ober, \s 
sistant Dean, Harvard University Medical Seloo! 
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The lectures will be held in the amphitheatre of 
the Vanderbilt) Medical School at) & o'clock each 
evening, and are open to all interested persons, 
Invitations are being issued to the faculty of vari- 
us universities, members of medical associations, 
and others 


In announcing the lectures, Mr. O'Connor further 
stated they will be so designed and prepared that 
they will serve as the material for a publication by 
the National Foundation, intended to constitute a 
recent. survey of the field of Infantile Paralysis 


“They will also compose a critical review, with 
hibhography that should be useful as a stimulating 
educational production, as well as a work of refer- 
ence for those contemplating or engaged ino any 
investigative work,” he said 


International Medical Club of New York 


Dr. Foster Kennedy, Professor of Neurology, 
Cornell University Medical School will address a 
jomt meeting of the International Medical Club of 
New York with the French, Hispano-American, 
Hungarian-.\merican, Itahan, Rudolph Virchow and 
Kussian Medical Societies, on Wednesday, March 5, 
at 8:30 P.M. in the amphitheater of the New York 
Polvelinte Medical School and Hospital, on “Con- 
tributions of Foreign Graduates to American Medi- 
cine.” This meeting is the first of a series of gath- 
erings intended to bring together metropolitan 
medical men of all races and nationalities, in order 
to promote a better appreciation of the international 
cultural aspects of medicine and to foster unity in 
upholding American ideals. In the United States it 
is still possible that a physician of British extraction 
may address a gathering of medical men of Italian 
at (Gaerman extraction and that they all) work 
harmoniously with those of Russian, Spanish and 
Hungarian origin tor the common ideal of serving 
mankiad 


Identity of New B Vitamin Is Now 
Announced 


Identity of a new B vitamin, needed by rats to 
keep their hair from turning gray, is announced by 
Dr S. Anshacher, of the Squibb Institute for Medi- 


] 


cal Kesearch (Science) 


This member of the vitamin B complex is p-amino- 
her acid. Besides its role in’ preserving hair 
color in black and piebald rats, the vitamin is needed 
by ks and bacteria for growth. 

Human importance of this vitamin at present 
pr ly attaches less to its effect on hair color 
than to its action on sulfanilamide. Dr. Ansbacher 


pomts out that last year D. D. Woods and P. Fildes, 
in bicland, reported that in test tube experiments 
the imin, or acid, nullifies the action of sulfanila- 
mide in checking growth of hemolytic streptococci. 
This seems to raise the question, for medical sci- 
€ntists to answer, whether doses of vitamin B com- 
plex which many people are now taking should be 
Stop] during sulfanilamide treatment. — Science 
News ] etter. 


Radio Interference Found With Portable 


Receiver 


Radio interference can be quickly located with a 
new portable radio receiver especially designed for 
such service. It can also be used to locate under- 
ground pipes. Self-contained batteries, or the regu- 
lar A. C. or D.C. power lines can be used to run 
it. (Sprague Products Co., North Adams, Mass.) 

Science News Letter. 


Making Calcium Gluconate Speeded by 
Research 


Calcium gluconate, valuable drug in the care of 
expectant and nursing mothers and of other persons 
needing quick additions of calcium to their blood, 
can be produced more rapidly and cheaply as a 
result of new researches by scientists of the U.S. 
Department of Agriculture. 

Until a few vears ago, calcium gluconate could 
not be used in medicine because of its excessive 
cost. Then Department chemists discovered that cer- 
tain strains of mold, fed upon glucose solution, 
could) produce commercial quantities of gluconic 
acid at a very low cost. Added to calcium car- 
honate, in the form of common chalk, it converted 
that compound into the valuable calcium gluconate. 


The most practicable production procedure is to 
grow the mold in sheets in slowly rotating drums, 
through which air is forced, for the respiration of 
the mold plants. Dithculties were encountered when 
the glucome acid concentration piled up, retarding 
the fermentation process. Chalk added at this stage 
resulted in the formation of a good deal of undis- 
solved calcium gluconate, clogging up the drum. 

The difficulties were resolved when three Bureau 
of Agricultural Chemistry researchers, A. J. Moyer, 
Kk. J. Umberger and J. J. Stubbs, discovered that 
the addition of a little borax or boric acid to the 
fermenting liquid keeps the calcium gluconate in 
solution and lets the molds finish their work. Later, 
the gluconate may be separated from the solution, 


tree from boron 


By removing the solution from time to time, the 
same mold growth may be used over and over 
again. Efforts are now being applied to the problem 
of making the process continuous instead of semi- 
continuous, and thus further reducing the cost of 


making calcium gluconate. — Sctence News Letter. 


Tuberculosis Picked Up By Pigs From 
Chickens 
It is very bad for pigs to let chickens stray into 
their pens, the U. S. Department of Agriculture 
warns. 


Not that the hogs are henpecked. But chickens are 
carriers of avian tuberculosis, to which swine are 
more susceptible than the fowls themselves. This 
has been proved in experiments carried out by sci- 
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entists of the Bureau of Animal Industry, at the 
Beltsville, Md., Research Center. 

Fifty chickens and 31 hogs, all reacting 
tively to the standard tuberculin test, were penned 
with 50 chickens known to be tubercular. They were 
kept together tor a year, when the tuberculin test 
was repeated. Positive reactions were obtained from 
93.5 per cent of the hogs, whereas only 54 per cent 
of the previously nontubercular chickens reacted. 

The remedy, Department scientists point out, is 
obvious and simple. Keep all chickens, even appar- 
ently healthy ones, severely away from the pigpens. 
— Science News Letter. 


nega- 


Photoelectric Cell Drops Headlight Screen 


Polarizing screens to eliminate automobile head- 
light glare have been talked about for some time, 
though they would greatly reduce the efficiency of 
the lights. To avoid this, an inventor proposes that 
a photoelectric cell be placed on the front of the 
car. When another car approaches, this “electric 
eye” operates a mechanism to lower the 
into place, so that they only operate when needed. 
(Patent No. 2,230,262, Leon Pollack, Brooklyn.) 
— Science News Letter. 


screens 


Two Stage Electronoscope Will Increase 
Magnification 


Though the electron microscope, which takes pic- 
tures with electrons instead of light, has already 
been used to make magnifications as high as 25,000 
times, a new method of using it may even increase 
its power. 

This method was described to the American 
Physical Society by Dr. W. V. Houston, and Hugh 
Bradner, of the California Institute of Technology. 
They use the microscope in two stages 

First, electrons come from a filament similar to 
an electric lamp. These are focussed by an elec- 
trical lens on a thin film which is to be magnified. 
The electrons passing through are then 
again by two magnetic lenses, either on a_ photo- 
graphic plate, or a screen made of materials which 
glow with electron bombardment, and thus make 
the image visible. — Sctence News Letter. 


focussed 


Masks for Surgeons Can Be Made of Paper 


Masks for surgeons, as well as for workers in 
dusty atmospheres, are made of paper, with a 
vegetable fiber that is insoluble in live steam, boil- 
ing water or common solvents. When soiled they 
can be washed, or discarded. (Aldine Paper Co., 
N. Y. C.) Science News Letter 


Newest of the Vitamins Tested by Germ 


A germ related to the one that turns milk sour 
has given scientists a simple test for one of the 
newest of vitamins, pantothenic acid. 

Details of the test, which can be used for de- 
termining the amount of this vitamin in foods or 
the abundance or lack of it in a patient, were re- 
ported by Dr. F. M. Strong, R. E. Feeney and 
Ann C. Earle of the University of Wisconsin Col- 
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lege of Agriculture to the American Chemical 
Society. 
New knowledge of human requirements of this 


vitamin may be obtained more quickly now that this 
test is available. 

\t present the amount of this vitamin in various 
foods has been estimated by feeding it to chickens 
This several chickens and two or thre: 
wecks to test each sample of food. The lactic acid 


requires 


germ, however, also needs pantothentic acid and the 
amount it gets from any particular food can be dk 
termined within a day by determining the amount 
of acid the germ produces. 

The new test is said to be extremely sensitive as 
well as simple, and its speed appears from the r 
port that 10 to 15 samples of tested, 
or assayed, for pantothenic acid content in a day 

Sctence News Letter 


food can be 


Ontario Dental Association 


The 74th Annual Convention of the Ontaric 
Dental Association will be held at the Royal York 
Hotel, Toronto, Ontario, May 19, 20, 21, 1941. Der 
from the United States and all parts ot 
Canada will be welcome 


tists from 


Blood Transfusion Given by Bones Instead 
of Veins 


Blood transtusions can be given through the bones 
as well as through the veins, Dr. L. M. Tocantins 
and Dr. J. F. O'Neil, of Jefferson Medical College 
and Hospital in Philadelphia, have found. 

In 17 trials of this method on 14 patients ther 
was one failure, they report to the Society for kx 
perimental Biology and Medicine. 

Substances injected into the bone marrow. ente: 
the blood stream apparently unchanged and almost 
as rapidly as when injected into the veins, they 
report. 

Bones will not supplant veins as a route for in- 
troducing blood or other substances into the bod 
of patients. In some conditions, however, it is dif- 
ficult or impossible to inject into the veins. Wide- 
spread mutilations, burns, dropsy, shock, and poorly 
developed or obliterated veins are conditions in 
which the bone transfusion route might 
vitally useful. In little babies the veins are usually 
so poorly developed that injections into them are 
ditheult or impossible. 

Blood is not the only substance that can be given 
through the well as through the yes 
Sugar solutions for patients whose blood sugar has 
reached dangerously low levels, blood plasma wluch 
is now being used as well as whole blood for t 
fusions, and salt solutions to maintain the necessary 
amount of fluid in the bodies of patients too sick 
to even drink water, may also be injected throug! 
the bones. 

The blood or other substances are injected into 
the marrow of the bones where blood cells are 
formed, and presumably make their way into the 
blood stream as the blood cells do. The breast me, 
collar bone, thigh bone and shin bone were use. [of 
the injection in the cases reported by the | hila- 
delphia scientists. — Sctence News Letter. 
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Interesting Facts 
Pale colors are fashionable in Britain — they re- 
quire less dye. 
\n airplane engine may contain more than 8,000 
separate pieces of metal. 


\ process for making artificial wool from peanut 
meal has been patented. 


\ll Cggs laid by one hen are likely to be of similar 
size, shape, and color, with minor variation. 


The U. S. Bureau of Mines has contrived a me- 
chanical house shaker, to study vibration hazards 
that blasting causes to nearby buildings. 


Had the population of the United States con- 
tinued growing as it did up to 1900, there would be 
150,000,000 people now instead of about 131,000,000. 


To aid in advancing cultural relations, the U.S. 
Bureau of Mines is lending technical motion ptc- 
tures from its large film library to Latin American 
cOUNTTrICS, 


Europe furnished the capital for the plantation 
system in the New World, Asia provided sugar 
cane, Africa the laborers, and America the climate 
and soil, says Dr. Leo Waibel in the Scientific 


Monthly. 


When Napoleon was exiled on St. Helena, the 
British stationed Hottentot soldiers on Tristan de 
Cunha, 1,500 miles farther south in the Atlantic, 
lest Napoleon's friends use this island as a base for 
a rescue. 

England is employing more men and fewer 
women, a trend attributed to evacuation of women 
to outlying areas. 


\ simple self-watering device for houseplants de- 
vised at Cornell University works like a kerosene 
lamp —a wick draws water from a container below 
the plant up to the soil. 

Great depth of the Mediterranean Sea is a factor 
that facilitates submarine attack. 


South America’s transcontinental railroad, 2,500 
miles long from Santos, Brazil, to Arica, Chile, is 
being pushed to completion with 425 miles under 
construction and 378 yet to be started. 


Danger in Benzedrine 


For reviving those who have passed out after 
imbibing moderate amounts of alcohol, benzedrine 
is effective and relatively safe. But this wake-up 
‘rug may be dangerous when more than moderate 
nounts of alcohol have been taken. 

This is the conclusion that may be drawn from 
‘periments on rabbits reported in New Orleans to 

Federation of American Societies for Experi- 
ntal Biology by Dr. E. C. Reifenstein, Jr., of 
racuse (N. Y.) University. 


Benzedrine (technically, amphetamine sulphate) 

s been known previously to be useful for sobering- 

It is used also in preparations for relieving 

iffy noses. And recently it was reported useful for 
cating nervous patients and even problem children. 


Dr. Reifenstein’s rabbit experiments show that the 
drug has no restorative effect after lethal amounts 
of alcohol and even increases the toxicity of near 
lethal quantities of alcohol. 

\leohol, in rabbits at least, counteracts the effects 
of amphetamine, protecting the animal against lethal 
doses of the drug. This finding may prove valuable 
in cases of nervous and emotional disturbances, such 
as the sleep disorder, narcolepsy, for which 
amphetamine is proving a valuable remedy. If pa- 
tients under this treatment should get an over- 
dose of amphetamine, the antidote, apparently, 
would be a cocktail. Science News Letter. 


New Muscle Strength Test 


Results with a spring-scale muscle tester and re- 
cording device for determining accurately the actual 
power of paralyzed muscles was reported by Dr. 
A. A. Schmier of The Hospital for Joint Diseases. 

Practically all the muscles of the legs and arms 
can be accurately evaluated by use of this new de- 
vice, while the strength of the muscles concerned 
with the motion of the trunk and pelvis can be 
measured by a swivel table with a gravity principle 
scale devised by Dr. Leo Mayer and associates at 
the same hospital. — Science News Letter. 


Cancer-Causing Stuff Found 


\ cancer-causing substance (or substances) accu- 
mulates in the livers of patients suffering from can- 
cers in other parts of their bodies. Suitably ex- 
tracted and prepared, it is capable of producing new 
cancers when injected into mice. 

Such is the announcement, possibly heralding an 
important new advance in the scientific understand- 
ing of cancer (and hence its ultimate control) by 
Dr. Paul E. Steiner of the University of Chicago. 

The chemical nature of the substance is still un- 
known, but Dr. Steiner states that he is at Work on 
this, as well as on the questions of its origin and 
its distribution within the body. 

In one of his experiments, the Chicago researcher 
started with approximately two pounds of liver 
tissue, obtained from persons who had died of can- 
cer in five different organs, but none of them in- 
volving the liver. After repeated extractions With a 
strong alkali, there was left a flaky, brown, ill- 
smelling residue. Dissolved in sesame oil and in- 
jected in small quantities into the bodies of mice, 
this produced typical cancerous tumors in a con- 
Vincing number of cases. 

Elaborate control experiments were performed, to 
eliminate the chance that the new cancers might be 
arising from some other cause, but in every case the 
indications pointed back to the brown liver extract 
as the most probable cause. Further intensive re- 
search is now in progress. — Science News Letter. 





Patent on Invisible Glass 


Two patents, Nos. 2,220,861 and 2,220,862 were 
granted to Dr. Katharine B. Blodgett, physicist of 
the General Electric Company, for the “invisible 
glass” which she invented, and which has attracted 
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attention in the past 


a great deal of scientific year 


or two. Both patents were assigned to her em 
ployers 
The first is for the method of treating a glass 


film, its thickness one 


wave-length of the 


surface with a equal to 
quarter of the light falling on 
it. With such a thin film, the surface reflects prac 
tically no light, but it all through. Many 


applications are possible in optical instruments, such 


passc Ss 


as photographic le nses, periscopes, range finicle rs. €ic., 
their eliminating wastetul 
light between the lenses 


to imerease etherency by 


reflections of various 
Films prepared in this way are easily rubbed off 
The second patent provides a means of making this 
permanent. Thin 
thus increasing their 
fastened to both 
By chemical treatment of the 
film, with the proper 


formed on. their 


glass containing metals, 
to bend light 


sheet of 


lavers of 
powet rays, are 


kind 


lay- 


sides of a another 


of glass. outer 
crs of the sandwich, a durable 
reflection-reducing 
Science News 


properties, 1s 
surfaces. Letter 


Chromosomes Increased by Chilling of Eggs 


Animals with three times the normal number 
of chromosomes in their cells were reported by 
Griffiths of Princeton 
\ssociation of Anatomists 
meeting in Louisville The newts, 
long-bodied, tailed 

Dr. Griffiths 
triple 


Dr. Raymond B Univer 
sity to the American 
animals were 
relatives of frogs 
able to 


chromosome count by 


which are 
and 
specimens with the 
chilling their eggs at temperatures a few degrees 
above freezing. He also obtained newts with hali 
chromosome number by the 
Science News Letter. 


toads. was produce 


the normal same 


chilling technic 


PLIYSICALI 


THERAPY Maren, 1941 
Blood Cancer Transmitted by Virus - Like 
Substance 
Further evidence that the cancer group of dis- 
eases can be caused by viruses or virus-like sub 
stances in the body fluids was presented to the 


American Association of Anatomists by Drs. 
Arthur Kirschbaum and Kurt G. Stern, Yale 
University School of Medicine. They were able 


to transmit leukemia, which is a kind of blood 


involving wildfire growth of white cor- 


from 
fowl, by 


cancer 


puscles, diseased chickens to previously 


healthy injections of blood. 
separated the blood into fractions 


whirling it in 


Then they 
of differing molecular weights by 
an ultracentrifuge until it had been subjected to 
a force of 67,300 times gravity for half an hour 
Chey tound that the heavier had high 
leukemia-causing capacity, while the lighter por 
had little ability to 


In physical and chemical properties the leukemia 


fractions 


tions transmit the disease 


causing portions of the blood were found to re 


semble a cancer-causing extract previously ob 


ultracentrifuging cultures of a chicken 
Science Nex AY Letter 


tained by 


tumor. 


Br. William E. Montgomery 1985-1941 


It is with sorrow that we record the death of 
Di. Willham E. Montgomery of Pueblo, Colo 
rado Dr Montgomery was born in 1885 and 
graduated from the University of Oklahoma 
School of Medicine in 1911. In 1917 he was 


licensed to practice medicine 


Effect of the Galvanic Current On Paralyzed Muscle — Molander, et al. 


(Continued from 


14. Woltson, H.: 
tion and Structures: 1 
(June 13) 1931. 


Studies on 
—-Effect of Blood 
15. Cook, D. D., 
Severed Peripheral Nerve, Am. ] 
16. Tinel, J.: Nerve Wounds, New 


and Gerard, R. W 
Physiol 


Flow ina 


page 1600) 


Effect of Physical Therapeutic Procedures on Func- 


Normal Limb, J. A. M. A. 96:2019 


Effect of Stimulation on Degeneration of 


97:412 (June) 1931 
York, Wm 


Wood & Co., 1918. 


oS 





























THE STUDENT'S LIBRARY 














EEN OMWENTELING IN DE BEHAN- 
DELING VAN SUIKERZIEKTE. De Causale 
Diabetestherapi (A Guide to the Treatment 
of  Glycosuria The Etiologic Therapy ot 
Diabetes.) By Dr. Jules Samuels,  Surgeon- 
Gynecologist Head of the Institute for Short 
Wave Therapy Amsterdam Cloth. Pp. 167 
with illustrations Leiden: E. J. Brill, 1941. 

In the past few years no individual has so 
challenged the profession with claims and as 


sertions regarding the diagnostic and therapeutic 


in certain” physical 


Within the past few years 


vossibilities inherent agen- 
] 


as has Samuels 
the international literature listed 
ticles and books from pen, which indi 
cates a tertility and energy of a qualtiy that by 
now should have been adjudicated by the English 


cies 
has twelve ar- 


five his 


speaking profession. Throughout these years 
Samuels has submitted the thesis that certain 
endocrine disturbances, or diseases associated 


with a disturbed endocrine background, could be 


diagnosed by a comparatively simple in vivo 


method, designated by him as spectroreductom- 
etry, and that the cure of early cancer and 
now (in this text) the control of diabetes is 
within therapeutic reach by radiation of certain 
vlands It is time that such assertions be met 
with more than ratsed) evebrows, supercilious 
looks or speculative ratiocination. It is time that 
his work and data be subjected to the muicro- 
copic test of truth and not left to silence and 
time as the reducing agent of all experience 
Samuels persistently knocks at the door of sci 
entific medicine for a hearing, and in this in- 
tance presents an interesting thesis that a_re- 


acement method of substitution therapy as now 
practiced can be introduced in the form of prop- 
short treatment to stabilize and 
certain of the abnormally functioning 
such the pitui- 
gonadotropic centers. The 
for or- 


erly dosed wave 
irmalize 
ands of internal secretions as 
ry, thyrotropic or 
of and reasons 
inized into fifteen and represent his 
theories and clinical experiences with the diag- 
and therapeutic methods mentioned. It 
iews present knowledge of diabetes, its cause 
treatment It the present views 
the endocrinologic basis of this disease, its 
nptoms and complications. The author pre- 
nts twelve clinical cases of diabetes controlled 
him with short wave treatment and 
r colleagues have published a greater 
of The circumstance that only 
pl ysicians abroad and particularly Dr. J. Batory 
Oo! Osijek of Yugoslavia, have had favorable ex- 


his conclusions are 


sections 


stic 


evaluates 


s 


cites 
who 


I iber cases. 


perience with Samuels’ method, precludes the 
| ibility of drawing any authoritative opinions 
Trot any American reviewer at this early mo- 
Ment. In the place of experience we can only 
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offer impressions and these of necessity must be 
based upon opinions stemming from the literary 
quality of the work and of the man. Samuels 


is an earnest enthusiast of his own work and 
his belief in its future has fired him with a zeal 
out of proportion to his proof — 1.¢@, proot ac 
ceptable by science. Thus his books resemble 
in stvle a popular) exposition which contains 


overtures of enthusiasms, beliefs and convictions 
that cannot in their present form be shared by 
the sincere but critical workers in medicine. Un- 
there is a basis of truth in his the- 
, but there either minute or dis- 
anized that at this time regard 
them as sufficient to evoke the recognitions hoped 
for by Samuels unless his claims are confirmed 


questionably 
facts 


sis are 


so) 


org cannot 


one 


by many in our own land. It would be a boon 
to English medicine to have this book translated 
and its contents subjected to critical investiga- 
tion. The volume offers a series of summaries 


in English, French and German, but the Enelish 
version is so linguistically clouded for those at- 
tempting to the of his teachings 
that it fails adequately to interpret its objective 


obtain essence 


RADIOLOGY PHYSICS. 
FOR MEDICAL AND 
AND FOR ALL RADIOLOGISTS 

son, F. ER. ¢. %., 





\N INTRODUCTORY 
PREMEDICAL STUDENTS 
By John Kellock Robert- 


Professor of Physics, Queen's Uni- 


COURS! 


versity, Kingston, Canada. Cloth. Pp. 270) with 
ISS illustrations. Price, $3.50. New York: D. Van 


Nostrand Company, Ine., 1941. 


This work attempts to supply a need in the ori- 
entation of students of radiology, namely the posi- 
tion, influence and practical implication of the roie 
of physics in this special medical problem. It has 
long been realized that much of this imporiant back- 
ground has become the neglected no man’s land in 
our medical curriculum, and for reasons known only 
to each school and instructor the teaching of the 
physics of radiology has been a neglected feature 
their instruction program. Robertson 
has apparently solved this problem, at least to the 
satisfaction Queen's University in Canada. 

he found it well-nigh impossible to teach 
in one year the fundamental principles of physics 
and at the same time deal adequately with clinical 
features of this discipline, he devised the plan to 
give such instruction in two successive years, which 
proved satisfactory The instruc- 


in Professor 


of 


Because 


for all concerned. 


tion included general physics for the first year, 
and (the second year) lectures and = laboratory 
work in electricity and magnetism which nat- 
urally lead to consideration of the roles and 
value of x-ray transformers, radioactivity, nuclear 
physics, high frequency currents and the like. The 


text under consideration is with certain amplification 
the result of such instruction. room. suc- 
cess has prompted the author to classify in orderly 


Its class 
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or practical sequence the results of his experiences. 
In the space of 16 chapters and an appendix stu- 
dents and specialists of radiology can now be pro- 
vided with selected expositions of the fundamental 
and important data ot medical alternating currents 
as they are related to the production, measurements 
and control of Ingh voltage currents. An entire 
chapter is devoted to the place of the cathode rays 
in x-radiation explain the 
practical import of 
construction of tubes, their emission and radiation 
effects and the like. Space will not permit to evalu- 
ate each chapter for the material offered to the 
special student of this subject. Suffice it to say that 
here is a contribution that should be of great in- 


while other chapters 


wavelengths in the field, the 


terest to instructors because of its guidance and 
teaching value. It is a book that few serious minded 
students can afford to be without, because it falls 
in that neglected lacuna in medical radiology seldom 
touched upon but which is the very material back- 
bone of this discipline 


THE POWER OF THE CHARLATAN. By 
Grete de Francesco. Translated from the German 
by Miriam Beard. Cloth. Pp. 288. With 68 illus- 
trations. Price, $3.75. New Connecticut: 
Yale University Press, 1939. 


Haven, 


This artistically printed work in many 
offers a piece of pseudo-medical history, which is 
unusual in that it not only conveys a good idea of 
quacks and their brazen and often incredible meth- 
ods of duping even persons of rank and mind, let 
alone the credulous masses, but critically 
the underlying psychologic factors that made such 
phenomena at all possible, often enough even suc- 
cessful for long periods. Medical histories and cer- 
tain monographs, notably by Dr. Morris Fishbein, 
have exposed quackery, but here is a scholarly and 
specialistic study by an author who has delved deep 
in the concerned literature and has formed her rich 
material into a plastic figure. 
is grouped into five sections entitled as follows 
The Charlatan: The Man and His Power; AlI- 
chemy and Its Charlatans; Power Through Propa- 
ganda; The Higher Charlatanry; The Marvels of 
Technology, a New Form of Magic. Some particu- 
larly prominent quacks, such as Thurmeisser, 
Bonafede Vitali, and Cagliostro are given much 
space because of the roles they played in their times. 
The work, being as it is a cultural record, a review 
of the struggles of science and of enlightened lit- 
erati and laymen and laywomen 


respects 


reviews 


This literary effort 


(Empress Maria 


Marcu, 1941 


Theresa of Austria, for example), and a thorough 
exposé of the ingenuity and brazenness of quacks 
in civilized countries, not excepting our own, is too 
rich in detail to be adequately described or evalu- 
ated in a brief review. Suffice it to say that any- 
one interested in the subject from a psycho-historical 
point of view will derive intense pleasure from its 
perusal, while literary workers will welcome an ex- 
tensive bibliography from which the authoress has 


drawn her material. Hlustrations of scenes, pamph- 
lets, self-laudatory portraits and a cut of the hang- 
ing of an unmasked charlatan convey an insight into 
the lite of peoples that are so long past. The book 
originally published in Switzerland merits a place in 
the libraries of scholars. 


\ MANUAL OF OTOLOGY, RHINOLOGY 
AND LARYNGOLOGY. By /loward Charles 
Ballenger. Cloth. Pp. 302, with 94 illustrations. 
Price, $3.75. Philadelphia: Lea & Febiger, 1940. 


This Manual of Otology, Rhinology and Laryn- 
gology has been designed to meet the particular needs 
of undergraduate students. The author 
therefore in a concise manner has emphasized _ prin- 
ciples of anatomy, ctiology, symptoms and diagnosis, 


medical 


and has stressed only the usually accepted general 
and local treatments. Stylistically this work like- 
wise is well suited to the student’s need. The au- 
thor has made free use of bold faced type to em- 
phasize the subject matter which is presented in a 
lucid and fashion. The work attempts to 
crowd in all the fundamental facts pertaining to 
this subject and hence demands the full attention 
of the reader. The data are so richly knit together 
that much will be missed unless the student is made 
aware that the greatest profit will come from only 
concentrated reading. Illustrations and plates ade- 
quately supplement the written text. The twelve 
colored plates of ear drum pathology are particu- 
larly informative In keeping with the author's 
policy of supplying an inclusive exposition, chapters 
covering allergic states and the role of physical 
therapy in Otolaryngology have been included. In this 
latter chapter the student will receive a conserva 
tive introduction into the possibilities of physical 
therapy in this field. This texthook by omittin: 
questionable medical and 
surgical treatment maintains its sharp focus to the 
end. It therefore should be welcome by students 
nurses, general physicians and by otolaryngologists 
secking convenient reference to a fast developin 
and important field. 


terse 


unnecessary theories, 
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Copper by _ Iontophoresis. In Treatment of 
Dermatophytosis. G. O. Gundersen. 
Indust. Med. 9:405 (Aug.) 1940. 


lontophoresis is the term applied to that par- 
ticular type of the 
medicinal agent ts skin in 


where 
the 


electro-chemistry, 
introduced into 


ionic state. In this case copper by means of di- 
rect current was used after the method of Hag- 
vard Strauss and Greenberg, as described in 
J. A. M. A., April, 1939. The treatment of fungus 


infection depends upon the clinical manifestation 
of the In bullous, pustular, 
macerated, or weeping forms, the best method of 
approach is) with of hypertonic 
saline, magnesium sulphate or boric acid; open- 
ing and draining vesicles and pustules and con- 
tinuing wet dressings until drainage ceases, when 
antiseptic dressings may be applied. In the types 
which do not drain, antiseptic applications pre- 
ferably ointments can be used immediately. The 
author has found tar dernament, and 
merthiolate ointment particularly effective. 


disease vesicular, 


wet dressings 


mycozol 


In some of the scaling and hyperkerototic 
types, Whithelds’ ointment or some other of the 
salicylic acid preparations are best used as an 


introduction to the regular therapy. In general, 
the above methods are used by us in the treat- 
ment of fungus infections and with good success. 
The author had six cases which were unusually 
stubborn on which he used copper sulphate by 
iontophoresis, 





The Effects of Carbon Arc Radiation on Blood 
Pressure and Blood Histamine. Henry 
Laurens, and Henry von Kolnitz. 


Med. Record 152:209 (Sept. 18) 1940. 


Dogs were trained to lie quietly on a table for 
several hours, during which time control blood 
pressure readings taken, blood samples 
drawn for study of histamine and the animal then 
irradiated. 


were 


The dosage of carbon arc radiation 
varied from 35-75 Gm. cal. /sq. cm. although on a 
few occasions smaller doses (20 Gm, cals.) were 
given. The results were proportional to the dos- 
ag \fter irradiation the blood pressure was fol- 


loved and samples of blood drawn at intervals 
for the determinaiton of H-like activity. In some 
insiances the procedure was repeated the follow- 
ine day, in most others the animals were not ir- 
rac: ated again for two or three days in order to 
aveool pigmentation and thickening of the skin. 


Th: blood pressure fell following irradiation (two 
to ‘our hours) and this was correlated with an 
€vicent increase in blood H-like activity. The 
blo d samples were drawn usually from a saphen- 
ous vein, but on many occasions simultaneous 
samples were drawn from the femoral artery and 
femoral, jugular and saphenous veins with no ap- 


preciable differences, except in two instances 
when the jugular samples showed a very sig- 
nificant increase over the corresponding saphen- 
ous sample, reaching the value of 0.5 cc. H-like 
activity as compared with 0.1 cc. for the saphen- 
ous sample drawn at the same time. The pre- 
irradiated value in both was 0.05 ce. In some in- 
blood was drawn from an irradiated ear 
as representative of skin blood. The H-like ac- 
tivity of such blood was closely similar to simul- 
taneously drawn saphenous samples. Individual 
irradiations lowered arterial pressure with a cor- 


stances 


responding increase in blood H-like activity. 
Unfortunately, a continued correlation between 
lowered blood pressure and increase H-like ac- 


tivity of the blood was not apparent except in a 


very few instances. 





Capillary Resistance in Artificially Induced Fever. 
Philip L. Rossman. 


Ann. Int. Med. 14:281 1940. 


In an attempt to explain the mechanism of 
hemorrhage in artificially induced fever, studies 
ot capillary resistance by means of the suction 
test were made on 12 subjects, three of whom 
were used twice, making a total of 15 observa- 
tions. The outstanding pathologic observations in 
experimental animals and human _ subjects fol- 
lowing induced fever have been the presence at 
autopsy of focal hemorrhages and acute paren- 
chymatous degeneration of the organs. 

Rossman observed that induced fever by means 
of the Kettering hypertherm produced an imme- 
diate decrease in capillary resistance as de- 
termined by the suction test applied to the skin 
of the forearm. There occurred a quick return of 
the skin capillaries to normal resistance, w:th a 
temporary hyper-resistance in many instances, 
following such a treatment. The focal hemor- 
rhages seen at autopsy after artificially induced 
fever in experimental and clinical subjects may 
be due to decreased capillary resistance. 

The author was unable to determine the exact 
cause of this decreased capillary resistance but 
regards vasodilatation and increased intracapillary 
pressure as the probable underlying factors. 


(Aug.) 





Prevention of Infection by Air-Borne Bacteria of 
Operative Wounds. Deryl Hart, and Randolph 
Jones. 


J. M. A. Georgia 29:401 (Aug.) 1940. 


Following the installation and general use of 
bactericidal radiation in the authors’ operating 
rooms, the members of the surgical staff have 
shown an increasing feeling of security from the 
danger of postoperative wound infections. 
Whereas before the introduction of the bac- 
tericidal radiation unit extensive elective 


opera- 
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had been de ferred 


reduce the possi 


such as thoracoplastics 


order to 


tions 


until the summer in 


bility of wound contamination from the air, at 
present these operations are performed with 
greater safety during winter, because not only 
can the air with its high contamination be steril 
ized but the perspiration of the summer months 


brought about by the 
veneral postoperative 


is absent. This contidence, 


evident improvement in the 
patients and the virtual elimina 


intecthons, 1s 


condition of the 


tion of severe postoperative wound 


confirmed by statistical analyses of comparable 


¢roups of cases. Using strict asepsis, a meticulous 


technic, and sterilization of the air with bac 
tericidal radiant energy Hart and Jones have had 
no deaths from postoperative wound infections in 
clean incisions and such previously unexplained 


infections have been all but eliminated 


With Special Ref- 
Frank H. Krusen. 
1940 


Physical Therapy in Arthritis. 
erence to Home Treatment. 


}. A. M. A. 115:605 (Aug. 24) 


Che author reviews the therapeutic possibilities 


of a variety of physical methods heretofore found 
useful in arthritis. These are grouped into three 
major physical measures. The first makes use of 
heat and cold, obtained most readily through the 
medium of water; and electrical appliances, such 
as electric incandescent lamps, infra-red genera 


tors and diathermy The second group takes ad 
vantage of certain forms of mechanical manual 
methods such as massage, manipulation and 
splinting. The third exploits such procedures as 
exercise, postural training and_= rest Helio 


therapy and artificial ultraviolet radiation are 


recognized as a practical adjuvant, especially 


when the patient is run down, suffers trom sec 


ondary anemia and the like. Heat, exercise and 
rest is the therapeutic trinity advocated by 
Krusen, especially that form of treatment which 
is as practical that it could be self administered 


and so reasonable in cost that it is within the 
reach of the greatest number suffering from arth- 
ritis His views on rest are interesting He 
states: “In arthritis, rest is of cardinal im- 


portance during the stage of acute inflammation 
If there is pain on movement, marked tenderness, 
increase temperature of the 
part, indicated. It should be 
remembered, however, that should be 
permitted only with the joint held in a position to 
prevent contracture and deformity. Furthermore, 
rest should not be continued indefinitely. As soon 
as inflammation and the patient starts 
cautious movement, rest can be discontinued and 


However, even after inflam- 


fever or in the local 


rest, as a rule, is 


such rest 


subsides 


mobilization started 
mation has subsided, joints should be rested in 
trauma from weight bearing 
Likewise the 
(wiggling of 


the sense that heavy 
and other causes should be avoided 
movements 


irritation of repeated 


joints) should be prevented. At the same time 
that rest is being provided, slow rhythmic move- 
ments through the full range of motion in each 
direction should be attempted once or twice a 
day. At all times, fatigue should be guarded 
against. The patient should avoid fatigue rather 


PHYSICAL 


Marcu, 1041 
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than remain at absolute rest. The problem is 
more one of rest plus mobilization than of rest 
versus exercise.” 


Management of Tetanus With Report of Use of 
Hyperthermia in One Case. Philip H. Heer- 
sema. 


Minnesota Med. 23:6036 (Sept.) 1940 


According to the author this method must rest 
present on its) merits means of 
control of the painful spasms of te 


ior the as a 


symptomatic 


tanus which contribute, through exhaustion, the 
vreatest problem and danger of this infection 
Reheft from the terrifying spasm, even at the 


discomfort of the heat therapy was 
the patient and throughout the en 
patient able to be 
amounts of hypnotics 

In addition to these bene 
patient 


cost of any 
welcomed by 
more co 


tire course the Was 


smaller than 


operative on 
is usually experienced 
fits, the more 
is beheved largely attributable to his relative free 


during the 


cooperative attitude of the 


dom trom fear and panic sessions of 
fever. For the present, however, the symptomatic 
relief obtained is) sufficient to warrant further 
trial of this method There was no doubt ot 
this patient’s improvement by the third day o 
treatment, whereas the clinical course before in 


itiation of hyperthermia was detinitely downward 


Some rather intriguing ideas may be offered 
as the modus operandt, such as) mobilization « 
resistive forces and rendering the. tissues, cor 


taining the toxin, more permeable, permitting 1 
toxin-antitoxin combination and 
quent Still another theory ts that 
the heat may produce some of its benefits throug! 
agents. In this 
that vitamin C 
Mmactivate toxin owl 


creased COTLSE 


neutralization 
other regard, it is interesting 1 
has power 1 
Furthermore 


note (ascorbic acid) 


tetanus viulro 


one notes that values of ascorbic acid in’ blo: 
are unusually low with fever resulting from is 
fection, as well as low in urinary excretion du 


ing this period. In other words, in an infecti 


the ascorbic acid demand must be creater at 
the destruction greater either owing to fever 
the infectious agent or both. It does not appr 


to be borrowing too much to postulate some 


tegral relationship among these factors such as 


the fever serving to speed up an ascorbic a 
reaction of detoxification of the tetanus infecti 


Primary Cortical Centers for Movements of Upper 
and Lower Limbs in Man. Observations Based 
on Electrical Stimulation. John E. Scarff. 


Arch. Neurol. & Psychiat. 44:243 (Aug.) 1940 


It has long been commonly accepted in the 
erature and in the standard textbooks of anat 


that the primary cortical centers for the lo 
extremity in man were situated on the lateral 
convexity of the cerebral hemisphere. A. critical 


review of the literature, however, indicates tiiat 
this established on the 
a wholly inadequate number of observations made 
on the human brain 
tions made on the brains of experimental anim.tls 


concept became basis 


-in fact, largely on observa 
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Observations by electrical stimulation along the 
superior mesial border of the human cerebrum in 
14 consecutive that the primary 
motor area for the upper extremity commonly ex- 
tends upward on the lateral surface of the cerebral 
] as its superior mesial border, 


cases indicate 


hemisphere as far 
while the leg, as a rule, is represented only on the 
mesial surface of the cerebrum. 

of the primary motor 
the observa- 


An upward “migration” 
strip, unique in man, is implied by 
tions reported here. It seems probable that this 
has been influenced by two factors: (1) “libera- 
tion” of the from the routine 
burden of locomotion, with its consequent elabora- 


upper extremity 


tion of new and highly complex functions, and 
(2) acquisition of speech and other forms of 
symbolic expression. These new functional ac- 


quisitions have been accompanied by correspond- 
ing expansion of the cortical areas representing 
the tongue, mouth, lips and upper extremity, with 
the result that the cortical representation for the 
leg has been crowded farther and farther upward 
on the lateral surtace of the hemisphere until it 
was finally pushed “over the top” onto the mesial 
surface of the hemisphere 

Focal contractions of the rectal sphincter, pro- 
stimulation of the mesial surface of the 
reported for the 


duc t d by 


cerebral hemisphere, are here 
first tine 


Ultraviolet Rays for Air Sterilization in Air Con- 
ditioning Systems. Queries and Minor Notes. 
\bstract J. A. M. A. 115:1120 (Sept. 28) 1940 


lo the 
discussion concerning the use of 


been considerable 
ultraviolet 
in air conditioning systems for sterilizing the air, 


Editor:—There has 
rays 


particularly because in many systems in) which 
approximately 75) per i 
recirculated from the cooled space, with the pos- 
that it might bacteria. Ultraviolet 
rays, if used, would be introduced into the recir- 
may be as 
There is a ques- 


the air is cooled cent 1s 


sibility carry 
culated air path, where the velocity 
1000 feet per minute 
tion as to whether such an arrangement would be 
effective and also a question as to the results that 
might be accomplished with ultraviolet rays even 
thouch the velocity of the air passing the ultra 
great. Any information 
you can supply concerning this matter would be 
ap] lated. — M. D. Wisconsin. 


hig as 


Violet source 1S not so 


\n-swer.— Wells, investigator of air-borne bac- 
teria and ultraviolet rays for bactericidal pur- 
pose, in a recent publication [J. Franklin Inst. 
229:347 (March) 1940] provides much information 
dealing with the points raised in this query. In a 
smo tunnel 100 teet long, the other dimensions 
beine 7 by 8 feet, a standard ultraviolet lamp was 
Set near the center. At the air entry end of 
the tunnel, Escherichia coli cultures were sprayed 
ito t\e atmosphere. Various determinations were 
made as to the killing action of ultraviolet emana- 
tions under various conditions, including velocity, 
humis ty and nearness to the lamp. At a velocity 
ps 222 feet per minute and a relative humidity of 
43 per cent, when the bacterial count prior to 


ultray 


let action was 1,250 per sample, a drop to 


303 bacteria occurred after passing the rays. At 
a velocity of 21 feet and a relative humidity of 67 
per cent, the count before exposure of 42,000 bac 
teria dropped to 12,500 after action of the rays. 

In another publication [Am. J. Public Health 
29:863 (August) 1939] Wells and his associates 
report some bacterial counts made in an air-con- 
ditioned railway car with and without the action 
On this 
car the passenger load varied from one to sixty- 
With the ultraviolet rays turned off and a 
passenger load of one, the total bacteria count 
was 1,324. When the ultraviolet rays were operat- 
ing, at a time when the passenger load was fit- 
teen, the lowest reported in this particular series 
of experiments, the bacteria count was 349, the 
highest count in this series of samples. When, 
however, the load was fifty-five the 
bacterial count was in one sample 186, the lowest 
figure associated with any passenger load. 


of ultraviolet rays in the air conditioning. 


nine 


passenvrer 


From all experimental work, several complex 
formulas have been devised permitting computa- 
tions under varying circumstances as to intensity 
of radiation, air velocity, type of air flow, dis- 
tance from the rays and the like. The mere intro- 
duction of ultraviolet units in the conduits of an 
air-conditioning system affords no assurance of 
extensive bactericidal Conversely, full 
consideration for all factors involved might in- 
dicate sets of ultraviolet radiating facilities suf- 
ficient to cope with any air velocity and bacterial 
load. The practicability of such equipment under 
some circumstances is open to debate. Nothing 
in the publications of Wells as cited suggests 
that with an assumed velocity of 1,000 linear feet 
per minute a near-sterile air may be obtained. On 
the other hand, it is to be recognized that. suit- 
able. intensities and suitable distribution of ultra- 
violet lamps in connection with air conditioning 
will effect atmospheric bac- 
terial contamination. 


action. 


some reduction in 


Electrosurgical Obliteration ot the Gallbladder 
Without Drainage. (A Report of the Results 
of 980 Cases with a Mortality of 0.3 Per Cent.) 
Max Thorek. 

Ilinois M. J. 78:211 (Sept.) 1940, 


\ method of electrosurgical obliteration of the 
gallbladder is described which, when carefully 
followed, may be used in simple and complicated 
gallbladder disease without resorting to 
It reduces mortality and shortens hos- 

The factor of old age loses much of 


cases of 
drainage 
pitalization 


its terrors because shock is usually absent, and 
because drainage is rendered superfluous and 
hence is entirely omitted. 

Electrosurgical cholecystectomy — electro- 
cholecystectomy — so-called is a refined pro- 


cedure wherein the electric cutting knife is sub- 
stituted for the scalpel. Secondary hemorrhage 
from the gallbladder bed does not take place in 
a properly performed electrosurgical obliteration 
operation of the posterior gallbladder wall be- 
cause of the tampon like pressure exerted by the 
coagulated tissue against the contiguous gall- 
bladder bed. 
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Two Point Coagulation. A New Principle and 
Instrument for Applying Coagulation Current 
in Neurosurgery. James Greenwood. 

Am. J. Surg. 50:207 (Nov.) 1940 


\ new and simple principle of electrocoagula 
tion is presented, for use in securing hemostasis 
i work. An instrument is de 
which has used in applying this 
method. The features of the principle 
are that the usual body 
with and a 
that the current 


in neurosurgical 
scribed been 
essential 
electrode is dispensed 
constructed used 


tips 


is so and 


forceps 


appears only between its 


Obviously, the closer the tips are placed the 
smaller the field of electrical activity will be and 
consequently the smaller the area of tissue co- 


agulated 

(1) The 
amount of current necessary to secure hemostasis 
is less than one-fourth that required by the usual 


The foilowing advantages are claimed: 


PHYSICAL 


Marcu, 1941 


THERAPY 

method (2) Vhere is less carbonization, tissuc 
dehydration and reaction. (3) There is no shrink- 
ing of the blood vessels being coagulated and cur- 
rent is not carried along a_ blood vessel into 
deeper tissues. (4) There is no appreciable 
shrinking of the dura when a vessel is coagulated 
on its surface or edge nor is there any noticeable 
effect on the underlying brain. (5) Coagulation 
is possible under saline and while washing with 
Cortical may be made 
through avascular coagulated points on cortical 
blood vessels, minimal damage being produced in 
coagulation since current flows only between the 


saline (6) incisions 


forceps tips. Coagulation occurs only in the ves 
sel held and not in the brain tissue which is ad 
jacent. A switching arrangement is presented 
whereby the old method of coagulation may be 
resumed instantly should the need arise. It. ts 
noted that this method should supplement, not 
supplant the old connection. 
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